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A novel human antithrombin 111 (AT III) mutant tiaving a l^igh antithrombin activity in the absence of heparin 
j effective in the treatment of thrombotic disorders as an anticoagulant, which is obtained by mutating amino 
ds at the reactive site and the heparin binding site of human AT III into another amino acids with the use of 
! recombinant DNA technology with the use of a DNA coding for AT III as a template. 

A method lor mas§ producing the above-described mutant by incubating a host transformed by an 
:»ression vector having the cDNA of the mutant inserted therein. 
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Background of the Invention 
Field of the Invention 

5 The present invention relates to a human anlilhrombin III (AT III) mutants which are obtained by 

mutating one or more amino dcid(s) in the amino acid sequence of human AT III into another amino acid(s) 
and exhibit high antiprotease activities even in the absence of heparin. These human AT III mutants are 
usable as a remedy for thrombotic disorders. 

TO Description of the Related Art 

Anticoagulant activity of glycosaminoglycans including heparin is mediated by antithrombin 111 (AT 111) 
and heparin cofactor II (HC M) contained in the blood. AT III and HC II are serine protease inhibitors which 
are called serptns in general. There has been often reported wiXh respect to AT HI among these substances 

15 that a decrease in the blood AT III level due to a congenital or acquired factor would result in thrombotic 
disorders. Accordingly. AT Ml plays a physiologically important role as a factor regulating the blood 
coagulation system consisting of a series of serine proteases. 

It is known that human AT 111 is a glycoprotein of a molecular weight of approximately 60 kd which is 
nnainly synthesized in the liver and contained in normal plasma at a concentration of about 150 ug/ml and 

20 that human AT III inhibits serine proteases participating in coagulation and fibrinolysis systems including 
thrombin and factor Xa. The primary structure of human AT 111 has been clarified by the direct determination 
of its amino acid sequence (see Petersen, T.E. et al.. The Physiological Inhibitors of Blood Coagulation and 
Rbrinolysis, Elsevier Science Publishers. Amsterdam, 43, 1979) and cDNA cloning [see Bock. S.C. et al.. 
Nucl. Acids Res.. 10. 8113 (1982): Prochownik. E.V. et al. J. Biol. Chem.. 258. 8389 (1982): Chandra, T. et 

25 al., Proc. Natl. Acad. Sci. USA. 80. 1845 (1983)]. According to these reports, human AT III is a single-chain 
glycoprotein consisting of 432 amino acids which is secreted and lormed by excising a signal peptide of 32 
residues from a precursor protein. It has four N-linked glycosylalion sites in the molecule. The cart>ohydrale 
content is about 15% of the molecular weight. 

Human AT 111 reacts with a serine protease such as thrombin at a ratio of 1 : 1 and thus forms a stable 

30 complex, thus inhibiting the activity of the protease. It is thought that, in this reaction, a peptide bond 
between the 393rd Arg residue and the 394th Ser residue in the molecule of human AT III is cleaved by the 
protease and an acyl bond is formed between the terminal Arg residue newly formed and the Ser residue at 
the active center of the protease. This Arg (393)-Ser (394) sequence is generally referred to as a reactive 
site. 

35 The protease inhibition by AT III would relatively slowly proceed. When the reaction system contains 

heparin, however, the reaction is dramatically accelerated. Namely, the addition of heparin elevates the 
thrombin inhibition rate of AT til by more than 1,000 times. It is thought that this function mechanism 
proceeds as follows. When heparin binds to a specified site (heparin binding site) in AT lit. the higher*order 
structure of AT III turns into a structure liable to undergo interaction with the protease. At the same time, the 

40 protease binds to the heparin molecule. Thus a ternary complex is apt to be formed. Further, from the 
physiological viewpoint, it is considered that heparin-like substances existing on the surface of vascular 
endothelial cells exert similar actions and thus play an important role in the mechanism for regulating the 
blood coagulation system by AT III. 

There have been used so-called anticoagulants for treating and preventing thrombotic disorders induced 

45 by various causes. Heparin is one of highly important anticoagulants at present. However, it is reported that 
serious side effects are sometimes induced by the administration of heparin [see Amerena, J. et al.. 
Adverse Drug React. Acute Poisoning Rev.. 9. 1 (1990): Levine, M.N. et al., Semi, in Thrombos. Hemostas.. 
12. 39 (1986): Kelton, J.G. et al., ibid.. 12, 59~(1986); Levine. M.N.. ibid.. 12. 63 (1986)]. Typical examples of 
these side effects include hemorrhage, thrombocytopenia, hypoadrenalism. hypersensitiveness, necrosis of 

50 the administration site and osteoporosis. When there is a high risk of hemorrhage in the fields of. for 
example, obstetrics and gynecology or postoperative treatments or in the case of a prolonged administra- 
tion, heparin should be carefully used. Furthermore, it is reported that heparin promotes inactivation ol AT III 
by elaslase of neutrophils in vitro (see Jordan. R E. et al, Science, 237. 777 (1987); Jordan, R.E. et al., J. 
Biol. Chem.. 264, 10493 (1989)]. Thus care should be taken in the administration of heparin when eiastase 

55 Of neutrophils seemingly relates to the conditions uf diseases such as seriuus infecliun or septicemia. In 
addition, the anticoagulant effect uf heparin is essenlifilly nir-.^clifited by AT 111 and. therefore, can Ue scarcely 
expoctcTl in (he case whero I'jioorl AT III lovwl is kiwurod. 
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Meanwhile, human AT 111 has been clinically applied to thrombophilia based on congenital AT III 
deficiency and disseminated intravascular coagulation syndrome (OiC) accompanied by a decrease in AT III 
in the form of a plasma derived AT lit concentrate. As described aluove. however. AT III exhibits only a slow 
progressive aniiilirornbin activity in the absence of lieparin. Therefore the use of AT III atone is rallier a 
s supplementary treatment and its usefulness as an anticoagulant is iirniied. Thus attempts have been made 
to use AT III together with heparin or to prepare and use an AT lll/iieparin complex to thereby improve the 
usefulness of AT HI as an anticoagulant. However, it is obvious that the above-mentioned disadvantages of 
heparin cannot be overcome even by these methods. 

As described above. AT III has two functional sites, namely, the reactive site and the tieparin-binding 

70 site. A number ot reports have revealed that the amino acid sequence around the reactive site carries an 
important role in the expression of the function as a protease inhibitor as well as in the determination of 
inhibition specificity against various proteases. In congenital AT 111 anomaly such as AT III Hamilton wherein 
Ala at tlie 382-position has mutated into Thr [see Devraj-Kisult. R. et al.. Blood. 72. 1518 (1988)]. AT III 
Cambridge I wherein Ala at the 384-position has mutated into Pro [see Perry. P.J. el al.. FEBS Lett.. 254 . 

75 1 74 (1989)), AT III Glasgow wherein Arg at the 393-position has mutated into His [see Erdjument. H. et al., 
J. Biol. Chem., 263. 5589 (1988)), AT III Pescara wherein Arg at the 393-position has mutated into Pro [see 
Lane. D.A. et aL. J. Biol. Chem.. 264 . 10200 (1989)] and AT III Denver wherein Ser at the 394-position has 
mutated into Leu [see Stephens, Xw. et al., J. Biol. Chem., 262. 1044 (1987)]. abnormal AT II) molecules 
each has lost antiprotease activity and patients of these anomalies suffer from thrombotic disorders. 

20 On the other hand, studies on congenital AT III molecule anomaly and results of chemical modification 
of amino acid residues have revealed amino acids directly relating to the heparin-binding site, namely, 
binding to heparin. Regarding the molecular anomaly, there have been reported AT III Rouen 111 wherein lie 
at the 7-position has mutated into Asn [see Brennan, S.O. et al.. FEBS Lett.. 237 . 118 (1988)]. AT lll-Rouen 
IV wherein Arg at the 24-position has mutated into Cys [see Borg, J.Y. et al.. FEBS Lett.. 266 . 163 (1990)]. 

25 AT III Basel wherein Pro at the 41-position has mutated into Leu [see Chang. J.Y. and Tran, T.H.. J.. Biol. 
Chem.. 261. 1174 (1936)]. AT 111 Toyama wherein Arg at the 47-posi1ion has mutated into Cys [see Koide. 
T. et al.rProc. Natl. Acad. Sci. USA. 81^. 289 (1984)] and AT til Geneva wherein Arg at the 129-posltion has 
mutated into Gin [see Gandrille. S. et al.. J. Biol. Chem.. 265. 18997 (1990)]. Each of these abnormal AT Ills 
has a lowered heparin affinity and cannot exert normal physiological lunctions. thus causing thrombotic 

30 diorders. Further, the results of experiments on chemical modification of amino acids suggest that amino 
acids including Trp at the 49-position. Lys at the 1 1 4-position, Lys at the 125-position. Arg at the 129- 
position. Lys at the 136-position and Arg at the 145-posttion might directly relate to binding to heparin [see 
Blackburn. M.N. et al.. J. Biol. Chem,. 259. 939 (1984); Peterson, C. et al.. J. Biol. Chem.. 262. 8061 (1987); 
Sun, X.J. and Chang. J.Y.. Biochemistry, 29. 8957 (1990)]. 

35 Based on these findings. attemjDts have been made to improve AT III through substitution of an amino 
acid(s) of AT III. For example. Zettlemeissi et al. have disclosed a method for producing an AT 111 mutant 
having improved properties relating to heparin binding/heparin activation by mutating an amino acid(s) at 
the glycosylation site in AT III and another method for producing an AT 111 mutant having modified enzyme 
specificities by mutating an amino acid(s) at the reactive site (European Patent Pubiication-A No. 384122). 

40 Further, Dijkema et al. has reported a method for producing an AT Ml mutant having a modified 
antithrombin/antiXa activity by mutating an amino acid{s) al the reactive site (International Publication No. 
WO 91/00291). 

However there has not been found out any human AT III mutant which is satisfactory from the clinical 
viewpoint. It is, therefore, urgently required to construct a human AT 111 mutant having an elevated activity of 
45 inhibiting thrombin or factor Xa in the absence of heparin. 

It is an object of the present invention to provide novel human AT III mutants having a high antithrombin 
activity even in the absence ol heparin. It is another object o1 the present invention to provide a method for 
mass producing said human AT HI mutants by the recombinant DNA technology. 

50 Disclosure of the Invention 

Summary of the Invention 

At present, it is thought tha* the mechanism of enchancing the antiprotease activity of AT 111 by heparin 
55 woutd proceed as follows. First, heparin binds to the heparin binding site of AT 111 to thereby change the 
conformation of AT III into another one which can more easily react with a protease. At the same lime, the 
protease binds to the same heparin molecule at the above-mentioned heparin binding site, thus elevating 
the rate of the formation of an AT Ill/protease complex [see Fletcher. C.H. and Nelsestuen. 6.L'.. J, Biol. 
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Chem.. 258. 1086 (1988)]. According to this hypothesis, the change In the configuration at the reactive site 
induced by the heparin binding to the heparin binding site of AT III is thought to be Important in the 
enhancement ot the antiprotease activity. This tact suggests that an AT 111 mutant exhibiting an enhanced 
protease activity in the absence ol heparin can be conslojcled by artificially modifying the amino acid 
sequence in the neighborhood of the reaclion site to thereby change the configuration at the reactive site. 

if an AT III mutant having an enhanced antlthrombin activity in the absence of heparin can be obtained 
based on the above-mentioned idea, the action of binding to heparin is seemingly not an important 
characteristic of this AT III mutant. Thus it is conceivable that a reduction in the affinity for heparin caused 
by introducing an amino acid substitution into the heparin binding site of the above-described AT til mutant 
would scarcely affect its function, different from the above-mentioned AT III TOYAMA and AT III GENEVA 
wherein a mutation in the heparin binding site results in abnormalities in the function. It is rather expected 
that the clinical usefulness of AT III mutant might be enhanced thereby, since interactions with heparin-like 
substances existing on the surfaces of vascular endothelial cells are suppressed and thus the half-Dfe In the 
blood is prolonged and the inactivation with neutrophil etastase is avoided. 

Based on this idea, the present inventors have conducted extensive studies in order to Improve human 
AT III. As a result, they have successfully constructed the desired novel human AT III mutants, thus 
completing the present invention. 

Accordingly, the present invention relates to a human antithrombin III (AT III) mutant obtained by 
subjecting human AT Ml to mutation, which has human AT III amino acid sequence described in sequence 
ID No. 2 except that an amino acid(s) mutates into another amino acid(s) at a region(s) selected from the 
group consisting of the 11- to 14-positions. the 41- to 47-positions, the 125- to 1 33-posltions and the 384- to 
398-posittons. 

Namely, the present invention relates to an AT III mutant which is a mutated human AT III characterized 
in that at least one amino acid in each of four regions of the 11- to 14-positions, the 41- to 47-positions. the 
125- to 133-positions and the 384- to 398-positions has mutated, either singly or combinediy. into another 
amino acid(s). or an AT III mutant characterized in that in the amino acid sequence of human AT ill. one or 
more amino acid(s) selected from among those at the 11- to 1 4-posilions. the 41- to 49-positions. the 121- 
to 135-positions and the 384- to 398-posilions have mutated into another amino acid(s) and the aniithrombin 
activity in the absence of heparin is elevated as compared with natural AT III. 

The human AT 111 mutant according to the present invention includes the following embodiments: 

(1) A human AT III mutant obtained by subjecting human AT III to mutation, which has human AT III 
_ amino acid sequence except that an amino acid(s) at a region(s) selected from the group consisting of 

the 11- to 14-positions, the 41- to 47-positions, the 125- to 133-positions and the 384- to 398-positions 
mutates into another amino acid(s) selected from the group consisting of Ala, Gly, Trp, Pro. Leu. Val, 
Phe, Tyr, lie. Glu, Ser. Gin. Asn and Arg. 

(2) A human AT III mutant obtained by subjecting human AT III to mutation, which has human AT III 
amino acid sequence except that an amino add{s) mutates into another amino acld($) at the 384- to 398- 
positions and that an amino acid(s) mutates into another amino acid(s) at a region(s) selected from the 
group consisting of the 11- to 14-positions, the 41- to 47-posltions and the 125- to 133-positions. 

(3) A human AT III mutant obtained by subjecting human AT III to mutation, which has human AT 111 
amino acid sequence except that an amino acid(s) mutates into another amino acid(s) at the 384- to 398- 
positions and that an amino acid(s) mutates into another amino acid(s) at a region(s) selected from the 

• group consisting of the 11- to 14-positions and the 41- to 47-positions. 

(4) A human AT 111 mutant obtained by subjecting human AT 111 to mutation, which has human AT 111 
amino acid sequence except that an amino acid(s) mutates into another amino acid(s) at the 384- to 398- 
positions and that an amino acid(s) mutates into another amino acid{s) at a region(s) selected from the 
group consisting of the 11- to 14-positions and the 125- to 133-positions. 

(5) A human AT III mutant obtained by subjecting human AT III to mutation, which has human AT III 
amino acid sequence except that an amino acid(s) mutates into another amino acid(s) at the 384- to 398- 
positions and that an amino acid(s) mutates Into another amino acid(s) at a region(s) selected from the 
group consisting of the 41- to 47-positions and the 125- to 133-positrons- 

(6) A human AT III mutant obtained by subjecting human AT in to mutation, which has human AT III 
amino acid sequence except that an amino acid(s) mutates into another amino acid(s) at the li- to 14- 
positions and that an amino acid(s) mutates into another amino acid(s) at the 384- to 398-posHions. 

(7) A human AT 111 mulanl obtained by subjecting human AT III to mulalion, which has human AT (ti 
amino acid sequence except that an amino acid(s) mutalen inio another amino acid(s) al the 41- to 47- 
posilions and lhal an aminn acid(s) mutates inio another amino acid(s) al the 384- to 3g8-posilions. 
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(8) A human AT 111 mutant obtain&d by subjecting human AT III tG mutation, which has human AT ill 
amino acid sequence except that an amino acld(s) mutates Into another amino acld(s) at the 125- to 133- 
posiiions and that an amino acid(s> mutates into another amino acid(s) at the 384- to 398-posilions. 

(9) A human AT III mutant obtained by subjecting human AT III to mutation, wliicl} has human AT III 
amino acid sequence except that an amino acid(s> mutates into another amino acid(s) at the 384- to 398- 
positions. 

(10) A human AT III mutant obtained by subjecting human AT III to mutation, which has human AT III 
amino acid sequence except that an amino acid(s) at the 384- to 398-positions mutates into another 
amino acid(s) selected from the group consisting of Ala. Pro, Leu. Val, Gly. Arg, Glu and Phe and that an 
amino acid(s) may mutate into another amino acid(s) at a region(s) selected from the group consisting of 
the 11- to 14-positjons. the 41- to 47-positions and the 125- to 133-positions. 

(11) A human AT III mutant obtained by subjecting human AT III to mutation, which has human AT 111 
amii-io acid sequence except that an amino acid(s) at the 390- to 392-poEltions mutates into another 
amino acid(s) selected from the group consisting of Ala, Pro. Leu, Val and Phe and that an amino acid(s) 
may mutate into another amino acid(s) at a region(s) selected from the group consisting of the 11- to 14- 
posilions. the 41- to 47-positions and the 125- to 133-positions. 

(12) A human AT III mutant obtained by subjecting human AT III to mutation, which has human AT III 
amino acid sequence except that Gly at the 3g2-positton mutates into Pro and that an amino acid{s) may 
mutate into another amino acid(s) at a region(s) selected from the group consisting of the 11- to 14- 
positions. the 41 - to 47-posilions and the 1 25- to 1 33-positions. 

(13) A human AT III mutant obtained by subjecting human AT III to mutation, which has human AT III 
amino acid sequence except that a mutation selected from the group consisting of a mutation of lie at 
the 390- position into Ala. a mutation of Ala at the 391- position into Phe, Val or Leu and a mutatfon:.of 
Gly at the 392-position into Pro is present and that an amino acid(s) may mutate into another amino acid- 
(s) at a region(s) selected^from the group consisting of the 11- to 1 4-posilions. the 41 -to 47-position5 and 
the 125- to 133-positions. 

(14) A human AT III mutant obtained by subjecting human AT III to mutation, which has human AT Ml 
amino acid sequence except that a mutation selected from the group consisting of a mutation of Ala at 
the 384- position into Gly. a mutation of Ala at the 387- position into Phe, a mutation of Val at the 389- 
position into Pro, a mutation of Pro at the 397- position into Arg and a mutation of Asn at the 398-position 
into Glu or Alg is present and that an amino acid(s) may mutate into another amino acid(s) at a region(s) 
selected from the group consisting of the 11- to 14-posrtlons, the 41- to 47-positions and the 125- to 133- 
positions. 

(15) A human AT III mutant obtained by subjecting human AT III to mutation, which has human AT III 
amino acid sequence except that a mutation selected from the group consisting of a mutation of Lys at 
the 11- position into He, a mutation of Asp at the 14- position into Ser is present and that an amino acid- 
(s) may mutate into another amino acid(s) at a region(s) selected from the group consisting of the 41- to 
47-positions, the 125- to 133-positions and the 384- to 398-positions. 

(16) A human AT III mutant obtained by subjecting human AT III to mutation, which has human AT III 
amino acid sequence except that a mutation selected from the group consisting of a mutation of Lys at 
the 11- position into He and a mutation of Asp at the 14- position into Ser, and, another mutation selected 
from the group consisting of a mutation of lie at the 390- position into Ala. a mutation of Ala at the 391- 
position into Phe. Val or Leu and a mutation of Gly at the 392-posltion into Pro are present, and. that an 
amino acid(s) may mutate into another amino acid(s) at a region(s) selected from the group consistirig of 
the 41- to 47-positions and the 125- to 1 33-positions. 

(17) A human AT III mutant obtained by subjecting human AT III to mutation, which has human AT III 
amino acid sequence except that a mutation selected from the group consisting of a mutation of Lys at 
the 125- position into Gin, a mutation of Arg at the 129- position into Gin. a mutation of Arg at the 132- 
position into Gin and a mutation of Lys at the 133- position into Asn or Gin is present and that an amino 
acid(s) may mutate into another amino acid(s) at a region(s) selected from the group consisting of the 
11- to 14-posltions, the 41- to 47-positions and the 384- to 398-positions. 

(18) A human AT III mutant obtained by subjecting human AT 111 to mutation, which has human AT 111 
amino acid sequence except that a mutation selected from the group consisting of a mutation of Lys at 
the 125- position into Gin. a mutation of Arg at the 129- position into Gin, a mutation of Arg at the 132- 
position into Gin and a mutation of Lys at the 133- position into Asn or Gin. and. another mutation 
selected from the group consisting of a mutation of lie at ihe 390- position into Ala, a -mutation of Ala at 
the 391- position Into Phe. Val or Leu and a mutation of Gly at the 392-position into Pro are present, and 
that an amino acid(s) may mutate into another amino acid(s) at a region(s) selected from the group 
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consisting of the 11- to l4-pDsilions and the 41- to 47-positlons. 

(19) A human AT 111 mutant obtained by subjecting human AT III to mutation, which has human AT 111 
amino acid sequence except that Gly at the 392-position mutates into Pro. 

(20) A human AT 111 mulant obtained by subjecUng human AT III lo mutalion, which has human AT III 
5 amino acid sequence except that Ala-Gly al the 391- lo 392-posilions mutates into Phe-Pro. 

(21) A human AT 111 mutant obtained by subjecting human AT III to mutation, which has human AT III 
amino acid sequence except that lie-Ala at the 390- to 391 -positions mutates into Ala- Leu. 

(22) A human AT III mutant obtained by subjecting human AT III to mutation, which has human AT 111 
amino acid sequence except that Lys at the 125-position mutates into Gin and Ala-Gly at the 391- to 

•to 392-positions mutates into Phe-Pro. 

(23) A human AT ill mutant obtained by subjecting human AT III to mutation, which has human AT III 
amino acid sequence except that Arg-Lys at the 132- to 1 33-positions mutates into GIn-Asn and lle-Ala at 
the 390- to 391 -positions mutates into Ala-Leu. 

(24) A human AT III mutant obtained by subjecting human AT III to mutalion, which has human AT 111 
75 amino acid sequence except that Arg-Lys at the 132- to 1 33-positions mutates Into GIn-Asn and Ala-Gly 

at the 391- to 392-positions mutates into Phe-Pro. 

(25) A human AT III mutant obtained by subjecting human AT III to mutation, which has human AT III 
amino acid sequence except that Lys at the 133-position mutates into Asn and Ala-Gly at the 391- to 
392-posittons mutates into Phe-Pro. 

20 The present invention includes human AT 111 mutants which are obtained by substituting an amino acid- 

(s) constituting natural human AT III with another amino actd(s) at a desired position(s). 

Each of these human AT III mutants is expressed and produced by using animal cells as a host. As will 
be described hereinbelow, the mutants thus obtained exhibit elevated antithrombin activities in the absence 
of heparin as compared with a plasma derived human AT 111 concentrate or a natural recombinant human 

25 AT III. Further, these mutants exert improved drug efficacys in tests wiih the use of animals as compared 
with the plasma derived human AT 111 concentrate. Thus it is expected that they are highly useful for clinical 
purposes. 

The present invention also relates to a DNA coding for the human AT III mutant according to the 
present invention, an expressible vector which has a DNA containing part or the whole of the DNA 

30 sequence coding for the human AT 111 mutant according to the present invention, a transformant which Is 
obtained by subjecting host cells to transformation with the above-described expressible vector and a 
method for producing a human AT 111 mutant which comprises incubating the above-described transformant 
and recovering the human AT III mutant produced by the transformant from the culture. 

The present invention further relates to a drug composition for thrombotic disorders which contains the 

35 human AT 111 mutant according to the present invention and pharmaceutically acceptable carriers, a use of 
the human AT III mutant according to the present invention for the making of a medicament for treating 
thrombotic disorders, and a method for treating thrombotic disorders which comprises administering a 
pharmaceutically effective amount of the human AT 111 mutant according to the present invention to a patient 
Suffering from the thrombotic disorders. 

40 Further scope and the applicability of the present Invention will become apparent from the detailed 
description given hereinafter. However, it should be understood that the detailed description and specific 
examples, while indicating preferred embodiments of the invention, are given by way of illustration only, 
since various changes and modifications within the spirit and scope of the invention will become apparent to 
those skilled in the art from this detailed description. 

45 ' The present invention will be described hereinafter in detail. 

The term "AT 111" means human AT III in the following description. 

Detailed Description of the Invention 

50 1) isolation of cDNA coding for AT III 

Since AT III is mainly synthesized in the liver, a commercially available human liver cDNA library (Xgt 
11. available from Clonetech) may be used for the isolation of cDNA coding lor AT III. Cloning can be 
effected by a publicly known method. For example, the plaque hybridization method with the use of a 
65 synthetic oligonucleotide corresponding to AT III amino acid sequence as a probe [see Sambrook. J. el al.. 
Molecular Cloning, Cold Spring Harbor Laboratory (1989)] may be used therefor. 

The clones thus obtained are subcloned into a piasrnid such as pUC 10. if requiied. The nLicIeolide 
sequence of cDNA thus obUiined can be determined and oslinnaled by the Maxam-Gilbert method (see 
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Maxam. A.M. and Gilbert. W.. Proc. Natl. Acad. ScL USA. 74. 560 (1977)] or the dideo>:y method [Sanger. 
F., Science. 2i4, 1205 (i98i)]. The nucleolide sequence oflhe coding region of AT III cDWA thus obtained 
and the amino acid sequence deduced therefrom are given in SEQ ID. No. 1 in the sequence listing. The 
aniio acid sequence was also described in SEO ID No. 2 in sequerice listing. 

5 

2} Method for site-directed mutagenesis 

Examples of the nnethod for site-directed mutagenesis include a method of Zoller et al. [see Zoller. M. 
and Smith. M. Methods in Enzymology, lOO . 468 (1983)). the one of Kramer et al. [see Kramer. W. and 
10 Fritz. H-J. Methods in Ensymology. 154 . 350 (1987)] and the one of Vandeyar et al. [see Vandeyar et al.. 
Gene. 65. 129 (1988)). 

In the method of Kramer et al.. which is called the gapped duplex method, amber mutants of M13 
phage such as f\/l13tvl8 and Ml3tv19 are usable as a vector. A DNA coding for AT III is cloned into these 
vectors. The single-stranded DNA thus obtained and a double-stranded DNA fragment of Ml 3 free from 

IS amber mutation (a vector fragment obtained by cleaving Ml3mpP with Pvu II) are denatured and subjected 
to degenerative annealing to thereby give a gapped duplex DNA. Next, this DNA is hybridized with a 
synthetic oligonucleotide having the mutation to be introduced thereinto. After filling up the gap by treating 
with DNA polymerase and DNA ligase, it was transfected into E. coli mutS strain (BMH71-18 mutS). Then a 
nonamber phage capable of growing exclusively in supO ET~cofi is selected. Thus a phage having the 

20 desired mutation introduced thereinto can be efficiently obtained. In a practical operation, a commercially 
available kit (Mutan-G, manufactured by Takara Shuzo Co.. Ltd.) may be used. On the other hand, the 
method of Vandeyar et al. is effected as follows. A single-stranded DNA of Ml 3. into which a DNA. coding 
for AT III has been cloned, is hybridized with an oligonucleotide having the mutation to be introduoed':.«By 
using It as a template. dATP, dGTP. dTTP and 5-methyl-dCTP are used as substrates and treated with T7 
25 DNA polymerase. The double-stranded DNA thus formed is treated with T4 DNA ligase to thereby give a 
closed-circular double-stranded DNA. Next, this double-stranded DNA is treated with a restriction enzyme 
Mspl and then with exonuclease III. Thus a circular single-stranded DNA exclusively consisting of a strand 
having the mutation introduced thereinto is obtained. Then it is transfected into an E. coli (SDM strain) free 
from any restriction system specific for methylated DNA. Thus the desired clone canbe^fficiently obtained. 
30 In the case of this method, a commercially available kit may be used in practice (T7-G EN In Vitro 
Mutagenesis Kit. manufactured by United States Biochemical Corporation). The synthetic oligonucleotide 
having the mutation to be introduced can be synthesized by the phosphoramidite method with the use of a 
DNA synthesizer (Model 380 A, manufactured by ABI). 

35 3) Preparation of template for introducing AT 111 cDNA mutation 

A template for introducing mutation is prepared by inserting restriction sites before and after the coding 
region of the AT 111 cDNA obtained in the item 1). The restriction enzymes may be selected from among 
publicly known ones. In the case of the present invention, a Hind III restriction site was inserted immediately 
40 before the coding region of the AT III cDNA while a Bgl II restriction site was inserted immediately 
thereafter. 

First, a plasmid containing the AT III cDNA obtained in the item 1) described above is cleaved with 
EcoR I and thus a fragment of 1.5 kb including the whole AT III coding region is obtained. This fragment is 
inserted into a linearized product obtained by cleaving the RF (Replicative Form, a double-stranded DNA) of 
45 phage Mi3tvi8 with EcoR I. 

Among the clones thus obtained, a single-stranded DNA containing the sense strand of AT 111 is used as 
a template. In accordance with the method o1 Kramer et al., two synthetic oligonucleotides containing the 
restriction sites of Hind III and Bgl ll respectively are used as primers and the restriction sites are inserted 
before and after the coding region of the AT III cDNA. 
50 Subsequently, a fragment containing the AT III cDNA sequence obtained from the clone is inserted into 
an appropriate plasmid to thereby constract a template for introducing mutation. 

In the case of the present Invention, a template for introducing mutation can be prepared by inserting 
the DNA fragment of about 1.5 kb containing the whole AT III coding region, v/hich is obtained by cleaving 
the above-mentioned clone with Hind III and EcoR I. into the plasmid Ml3tvl9 RF or Mi3mpl9 cleaved with 
55 the same enzymes. 

Further, the AT III cDNA has a Sac I restriction site (the base part at the 721- to 726-posilions in SEQ. 
ID No. 1) whereby the reactive site can be separated from the heparin binding site. Accordingly, the N- 
terminal side of AT III obtained by cleaving the above-mentioned clone with Hind HI and Sac I, namely, the 
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DNA fragment containing the heparin binding site is insered into the plasmid Mi3tvl9 or Ml3mpl9 cleaved 
with the same enzymes. Thus a template for introducing mutation into the heparin binding site can be 
prepared. 

Regarding the reactive site, a similar operation can be carried out by using EcoR I and Sac I. 

4) Introduction of mutation into the desired site 

In the amino acid sequence of AT III. an amino acid at a desired position can be mutated into another 
desired amino acid (hereinafter referred to as the desired amino acid) in accordance with the above- 
mentioned publicly known methods by using a synthetic oligonucleotide containing a DNA coding for the 
desired amino acid and an appropriate plasmid described in the item 3) as a template. When Giy at the 
392-position in AT III is to be mutated into Pro, for example* the AT1R oligonucleotide given in Table 1 may 
be used. In order to mutate Ala-Gly at the 391 -to 392-positions into Phe-Pro, the AT5R oligonucleotide 
listed in Table 1 may be used. When a number of amino acids separately located are to be mutated, a 
number of mutations can be introduced by successively effecting the operations for introducing the 
mutations one by one. 

Typical examples of oligonucleotides employed in the present invention are listed in Tables 1 and 2. 
Amino acid mutation positions and desired amino acids are listed in Tables 3 and 4. Base codons coding 
for the desired amino acids are not restricted to those fisted in Tables 1 and 2 but any codon may be used 
therefor so long as it codes for the desired amino acid. 
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&5 5) Co»nbinaUon of rnutalion in the neighbor loocl of reactive sile and muialion at heparin binding site 

As described obovc. AT lit uDNA involves a J^ac I n;ulru:lion site- which locale-irl bolwecn the reactive 
sile and the heparin bindinti :;ite. Thus o fragmeni .;ontaining the ht^parin binding site and another one 
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coniairiing ihe reactive siie can be oblatiied by cleaving a plasmid containing the mutated AT 111 DNA 
obtained by the method described in the aforementioned item 4) with Hind III and Sad or Sac I and Bgl II. 
An AT lit mutant DNA. in which both of the reactive and heparin binding sites have mutated, can be 
prepared by healing an AT 111 DNA liaving a mutated reactive siie and another AT 111 DNA havicig a rnutaied 

s hepaiin binding site, respectively, wiih reslrictiori enarymes lo tliereby give a DNA fragrneni liaving a 
mulaled reactive site and another DNA iragmeni having a mutated heparin binding site and connecting the 
mutated DNA fragments with an appropriate plasmid. According lo this method, any combination of 
mutalions at these sites can be achieved. Any plasmid can be used as the one to v/hich the mutated DNA 
fragments are connected so long as it is suitable for the expression thereof in a host. For example. pSV2 

70 and pK4K are usable. 

In Table A, a symbol 2Q35R means a mutant obtained by combining a 2G-mutated Dt^A fragment with 
a 35R-mutated one. 

6) AT III mutant recombinant expression vector and transformant thereof 

75 

The Df^JA coding for the AT III mutant obtained by the above-mentioned method is inserted into an 
appropriate vector and then the vector obtained Is transfected Into appropriate host cells. Thus a 
transformant can be obtained. This transformant is incubated by a conventional method and thus an AT III 
mutant can be produced in a large amount from the culture. 

20 A DNA coding for an AT III mutant is reconnected to a vector suitable for the expression of the AT 111 
mutant at the downstream of the promoter of the vector by a publicly known method with the use of a 
restriction enzyme and DNA ligase. Thus a recombinant expression vector can be constructed. The vector 
is not particularly restricted, so long as it can be replicated and amplified in a host. Neither the promoter. nor 
the terminator is particularly restricted too, so long as they correspond to the host to be used In the 

25 expression of the nucleotide sequence coding for the AT III mutant. Thus an appropriate combination 
thereof may be selected depending on the employed host. 

The recombinant expression vector thus obtained Is transfected into a host by the competent cell 
method [see Hanahan. D.. J. Mol. Biol.. 266, 557 (1983)], the calcium phosphate method [see WIgler, M. et. 
al.. Cell. 11. 222(1977)) and so on to thereby form a transformant. As the host. E^coj]. animal cells, etc. are 

30 usable. The transformant thus obtained is incubated in a medium suitable for the host. The incubation may 
be usually carried out at a temperature of from 20 to 45* C at a pH value of from 5 to 8 with aeration and 
stirring, If necessary. The AT lit mutant can be separated and purified from the culture by combining 
publicly known separation and purification methods. Examples of these publicly known methods include 
salting out, solvent precipitation, dialysis, gel filtration, electrophoresis, ion exchange chromatography, 

35 affrnity chromatography and reversed phase high performance liquid chromatography. The AT 111 mutant 
thus obtained has an elevated antithrombin activity in the absence of heparin and an elevated m vivo 
antithrombotic action In rat as each compared with natural AT 111. 

Effects of the Invention 

(1 ) Antithrombin activity 

By using a Testzym AT ill 2 Kit (manufactured by Daiichi Kagaku Yakuhin), the antithrombin activity of 
the AT III mutant according to the present invention was measured. Namely, the inhibition activity on 
45 thrombin thereof in the absence of heparin was measured by using a synthetic substrate (S-2238) of 
thrombin. As a control, a plasma derived AT tit concentrate (Anthrobin P; manufactured by Hoechst Japan) 
was employed. 

In this measurement, a 50 mM Tris hydrochloride buffer solution (pH 7.5) containing 0.1% of bovine 
semm albumin and 0.15 M of sodium chloride was used. Specimens of various concentrations were reacted 

50 with a given amount of thrombin "(originated In bovine) at 37 'C for 5 minutes. After the completion of the 
reaction, the synthetic substrate S-2238 was added and the amount of p-nitroanlline liberated for 2 minutes 
was determined based on a change in the absorbance at a wavelength of 405 nm. Thus, the remaining 
thrombin activity was measured. Under these conditions, the AT ill mutant concentration at v/hich 50% of 
the thrombin activity was inhibited (hereinafter referred io as the ICso) was calculated. 

55 Table 5 shows the IC50 values of mutants. The IC50 of the plasma derived AT III concentrate in the 
absence of heparin was 13.0 >: 10"^ M and that of the natural recomloinanl AT 111 v/as on almost the same 
level. In contrast, the IC50 values of the AT Hi mutants of the present invention wera clearly lower than 
them, suggesting that the antithrombin activity in the absence of heparin had been elevated. 
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Table 5 





Antithrombin activity of AT III mutant 


Specimen 


Antithrombin activity 


Specimen 


Anlllhrombtn activity lCcnyin~s/Mi\ 




IC50>:10~8(M) 




AT III concentrate 


13.0 






Natural recombinant AT III 


14.0 






1R 


3.0 






5R 


1.7 


38R 


6.1 


26R 


3.1 


9R 


5.8 


27R 


8.2 


19R 


8.7 


28R 


2.8 


24R 


10.0 


2gR 


1.8 


2R' 


3.8 


30R 


2.3 


5R' 


4.7 


46R 


5,0 


1G1R 


3.7 


39R 


5.6 


1G5R 


2.9 


40R 


3.1 


2G1R 


3.8 


4aR 


5.7 


2G5R 


2.9 


49R 


5.6 


2G30R 


1.6 


50R 


3.0 


2G35R 


2.2 


7R 


2.9 


7G5R 


1.8 


34R 


3-5 


9G5R 


1.7 


35R 


3.5 


127G5R 


1.5 



(2) Affinity for heparin 

The affinities for heparin of the AT III mutants according to the present invention were compared and 
examined by the high perforrhance liquid chromatography method with the use of Heparin-5PW (7.5 mm x 
75 mm: manufactured by Tosoh Corp.). Namely, a 50 mM Tris hydrochloride buffer solution (pH 7.5) was 
used as a mobile phase and the concentration of sodium chloride was linearly increased from 0 fVI to 2 M 
within 30 minutes at a flow rate of 1 ml/min. The detection was effected based on the absorption at a 
wavelength of 280 nm and the time required for the elution of each specimen was compared. 

As Table 6 shows, the main peak fractions of the AT III and the natural recombinant AT III were eluted 
respectively. 22.3 minutes and 23.1 minutes after the inflation of the elution. showing no large difference! 
Compared with the AT III and the natural recombinant AT III. the mutants having a mutation in the 
neighborhood of the reactive site showed no remarkable difference. On the other hand, the mutants having 
nriutations in the neighborhood of the reactive site and at the heparin binding site showed each a 
significantly shortened elution time of the main peak fraction. It was thus confirmed that the introduction of a 
mutation into the heparin binding site would have lowered the affinity for heparin. 
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Table 6 



Affinity for heparin of AT III mutant (elution time from heparin column) 


Spfeciniferi 


Eluiion time (rnin) 


Specimen 


Elulion lime (niln) 


AT III concentrale 


22.3 






Natural racombinani AT III 


23.1 






5R 


21.4 


9R 


22.5 


26R 


21 .2 


19R 


23^ 


28R 


22.5 


24R 


23.4 


29R 


21.0 


5R' 


23.6 


30R 


20,4 


IGIR 


14.0 


46R 


17.4 


1G5R 


14.3 


40R 


21.0 


261 R 


12.5 


48R 


21 .6 


2G5R 


12.9 


7R 


21.9 


2G30R 


13.0 


35R 


22.1 


2G35R 


13.1 


38R 


21.9 


7G5R 


12.9 






127G5R 


10.2 



(3) AntlthromtX}tic action of AT fit mutant 

25 By using a plasma derived AT III concentrate (Anthrobin P; manufactured by Hoechst Japan). .and a 
natural recombinant AT 111 as controls, the antithrombotic actions of the AT til mutants according to the 
present invention were measured by the following method. 

A method reported by Peters et al. [see Peters. R.F. et al.. Thrombosis Haemostasls. 65, 268 (1991)] 
was modified and employed. Namely, a shunl was formed by cannulating Atom Venous Catheter (4Fr. 3.5 

30 cm, manufactured by Atom) filled with a physiological saline into the carotid arteriovein of a nnale Sprague- 
Dawley rat (200 - 300 g) under anesthesia. After blocking the blood stream, the artery side of the shunt was 
provided with a pulse wave pickup (l\/IPP-3, manufactured by Nippon Koden) and thus changes in the blood 
stream were monitored with a polygraph recorder during the test period. A calculated amount of a specimen 
material was diluted with a physiological saline to give a volume of 1 ml and quickly administered once to 

35 the rat via the femoral vein. Then the shunt was opened and the blood was allowed to pass. The time 
required from the point of opening the shunt to the point of the occlusion of the shunt due to the formation 
of a thrombus was measured and defined as the occlusion time. 

Tables 7 and 8 show the results. It was thus proved that the AT 111 mutants of the present invention had 
strong antithrombotic actions as compared with the. plasma derived AT III concentrate and the natural 

40 recombinant AT III. 
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Table 7 







Antithrombotic action of AT III mutant 


5 




Dose (mg/kg) 


Occlusion time Mean ± SD (min) 


Case no. 




Physiological saline 






11 




AT III concentrate 


8 


29.1 ± 8.0 


9 






16 


36.4±11.6 


8 


10 




32 




8 




Natural reconnbinant AT III 


16 


39.3±10.5 


6 






32 


49.0113.7 


4 




5R 


8 


46.0±18.6 


7 


IS 




16 


65.7+21.0 


6 






4 


35.3± 7.1 


6 






8 


43.6± 4.7 


6 






16 


52.21 5.3 


6 


20 


35R 


2 


34.7± 5.8 


7 






4 


39.91 9.4 


7 






8 


61.4112.6 


7 






4 


34.11 8.7 


8 


25 




8 


45.2110.1 


6 






16 


69.02:25.7 


6 




2G5R 


4 


45.71 7.5 


7 






8 


53.61 9.3 


9 


30 




16 


70.6111.5 


8 




2Q30R 


4 


35.51 5.5 


6 






8 


45.7111.2 


6 






16 


53.8113.7 


6 




2G35R 


2 • 


43.81 6.6 


6 


35 




4 


45.21 5.8 


6 






8 


62.7128.2 


6 



40 



45 



SO 
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Table 8 



Anfi thrombotic action o1 AT 111 mutant 


Specimen 


Dose (ingAg) 


Occlusion time Mean z SO (rniri) 


Case no. 


1F5R 


4 


38.3z 6.0 


6 




8 


41.3=: 7.1 


6 




16 


54 .7± 13.1 


6 


2F5R 


A 


39.5= 6.1 


6 




8 


47.8± 9.5 


6 




16 


59.&±16.1 


6 


3F5R 


A 


38.5s 6.3 


6 




8 


45,3± 5.2 


6 




16 


55.7+ 4.5 


6 


7G5R 


4 


36.5± 5.1 


6 




8 


39.7± 3.9 


6 




18 


54.2±18.3 


6 


9G5R 


2 


38.3= 2.7 


6 




4 


38.5± 3.1 


6 




8 


49.2± 2.8 


6 


12G5R 


2 


36.5± 6.0 


6 




4 


43.7± 2.7 


6 




8 


51.216.3 


6 


127G5R 


2 


36.02 7.4 


6 




4 


46.82 4.4 


6 




6 


57.0210.9 


6 



These results suggest that the AT 111 mutants according to the present invention serve as anticoagulants 
and suppress the formation of thrombi. Thus there are expected to be useful as preventive and therapeutic 
agents for thrombotic disorders. 

(4) Effect of AT HI mutant on experimental model of disseminated intravascular coagulation (DlC) 

By using a plasma derived AT IN concentrate as a control, the effects of the AT 111 mutants according to 
the present invention on an experimental model of disseminated intravascular coagulation (DlC) were 
examined by the follov/ing method. A method reported by Sugishima et al, [see Tadashi Sugishima et al.. 
Rinsho to Kenkyu. 62. 274 (1985)] was modified and employed. Namely, a model was formed by 
cannulating an Atom Venous Catheter (3Fr, manufactured by Atom) into the jugular vein of a male Sprague- 
Dawley rat (200 - 300 g) under anesthesia and continuously administering tissue thromboplastin 
(ThromlDorel S. manufactured by Behringwerke. AG) for an hour. A test specimen was rapidly administered 
once via the femoral artery of the rat immediately before starting the administration of tissue thromboplastin. 
Thirty minutes after the completion of the administration of tissue thromboplastin, the blood was sampled 
via the descending aorta of the rat and 1/10 volume of 3.8 % sodium citrate was added thereto. After the 
sampling. 0.5 ml of the blood was immediately taken in a container for an automatic hemocytometer 
(manufactured by Toa lyo DenshI K.K.) and platelets were counted with an H.i System (manufactured by 
Technicon). The residual blood was centrifuged (3000 rpm, 10 min) to thereby give the plasma. Then 
fibiinogen contained in the plasma was determined. The content of fibrinogen in the plasma was measured 
by the thrombin time method (Fibrinogen B-Tesi V\/ako. manufactured by Wako Pure Chemical Industries, 
Ltd.). 

Table 9 shows the results. Thus it v/as found out that the AT ill mutants of the present invention exerted 
strong effects on a decrease in platelet count and the reduction of plasma fibrinogen level in the 
experimental DIG model Induced with tissue thromboplastin as compared witli the plasma derived AT 111 
concentrate. Bas&d on these results, the AT III mutants of the present Invention are expected as a useful 
therapeutic agent for DlC. 
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Table 9 





Effect of AT ni mutant on experimental DIG model 


5 


Specimen 


Dose 


No. of 


PIsIpIpI pniint 


rMiiuuiii ui picsms 






(mg/kg) 


cases 


(X 103/ul) Mean 


fibrinogen (g/'l) 










± SD 


Mean i SD 




Physiological saline (no tissue 




12 


952.71110.6 


1.9510.15 


W 


thromboplastin administered) 












Sole administration of tissue 




12 


424.1 ±122.3 


0.1210.03 




thromboplastin 












AT III concentrate 


8 


12 


527.01108.8 


0.1710.06 


75 




16 


11 


596.61 60.9 


0.2010.07 






32 


12 


683.71128.9 


0.7710.41 




1G5R 


4 


6 


574.71 54.2 


0.3610.42 






8 


8 


729.71 77.6 


0.9910.54 


20 


2G5R 


4 


6 


618.51116.1 


0.2110.07 






8 


6 


618.21146.3 


0.7710.28 




1F5R 


4 


6 


557.21154.4 


0.3010.34 






8 


6 


649.51112.6 


0.6410.39 


25 


2F5R 


4 


6 


528.81 89. 1 


0.2410,08 






8 


5 


659.81 53.6 


0.6310.24 




3F5R 


4 


6 


487.31 83.4 


0.1610.08 






8 




664.51 61.5 


0.5410.37 



This AT III mutant can be orally, topically, intravenously, inlramuscularly or subculaneously admin- 
istered, among which topical or intravenous administration is preferable. The dose may range from 0.1 to 
' 100' mg/kg and preferably from 0.5 to 20 mg/kg. and is determined depending on the body weight of the 
patient. It is dissolved in from 1 to 50 ml of a physiological saline and used. 

It may be formulated into, for example, wettable powders, solutions, tablets, capsules, powders, 
suppositories and the like. As carriers for fomiulating these preparations, pharmaceutically acceptable fillers,' 
disintegrating agents, lubricants and dispersion media commonly employed in the art may be used. 

Brief Description of the Drawings 

Fig. 1 is a figure showing a process for constructing pKCRNK. 
■ 59- - ^ figure showing a process for constructing pUCl9st~Ad. 
;\.^?i9V3 is a figure showing a process for constructing pAdPst". 
[^^^9\ ^ is a figure showing a process for constructing pKCRNKAd. 
45 ^'?* ^ 3 figure showing a process for constructing pKCR5H3B. 

Fig. 6 is a figure showing a process for constructing pKCR5H3BAd. 

Fig. 7 is a figure showing a process for constructing pKCRAdEcoB-R-. 

Fig. 8 Is a figure showing a process for constructing pKNK. 

Fig. 9 Is a figure showing a process for constructing pK4K. 

Fifl. 10 is a figure showing a process for constructing pKCR5RAd. 

Examples 

To further illustrate the present invenlion in detail and concretely, the folfov/ing Examples will be given, 
though it is to be understood here that the present invenlion is never restricted thereto. 
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Example i 

Cloning o1 DNA sequence coding for AT Ml 

5 By Ihe use of a conirtiercially available humari liver cDNA libtaiy (>*gl 11, available from Clonelech) as a 

stalling malerial. screening was effected by a conventional method wiUi a ^'P'\SL\j&\&d synlhetic 
oligonucleotide as a probe. The sequence of the synthetic oligonucleotide comprised the nucleotide 
sequence corresponding to the amino acids at the 314- to 322-posilions of AT III based on the report by 
Chandra et ai. 

70 As the result of the screening, two clones #2 and #6 were obtained. DNA fragments were collected from 

each clone by using a restriction enzyme EcoR I and subcloned into M13mp18 to thereby determine the 
nucleotide sequence. As a result, it was confirmed that the clone ff2 contained a fragment of about 1.3 kb 
corresponding to the sequence of the 33rd amino acid to polyA. while another clone #6 contained a 
fragment of about 1.1 kb corresponding to the initiation codon to the 348lh amino acid. Subsequently, 

75 inserts were excised from these clones by using EcoR I and each of the inserts was subcloned into pUCl8 
cleaved with EcoR I. Thus pUC-H and pUC-L were prepared respectively from the clones #2 and #6. 

Next, a DNA fragment of about 3.7 kb (containing a sequence of about 1.0 kb corresponding to pUClB 
and the N-terminal side of antithrombin III), which was obtained by cleaving pUC-L with Nco I and Hind Ml. 
was connected to another DNA fragment of about 0.5 kb (containing a sequence corresponding to the C- 

20 terminal side of antithrombin 111) which v^as obtained by cleaving pUC-H with Nco I and Hind III. Thus a 
plasmid AT III FLpUC containing all coding regions ranging from the initiation codon to the terminator codon 
of AT 111 was obtained. The whole sequence from the initiation codon to the terminator codon of the AT III 
cDNA contained in this plasmid was represented by SEQ ID No. 1 in the sequence listing. 

25 Example 2 

Insertion of restriction site 

By the use of the plasmid AT 111 FLpUC obtained in the above Example 1 as a starting material, a DNA 
30 having a Hind III restriction site inserted Immediately before the AT III coding sequence and a Bgl II 
restriction site immediately thereafter was prepared. First, AT 111 Fl_pUC was cleaved with EcoR I to thereby 
give a fragment of about 1.5 kb containing the whole AT III coding region. This fragment was inserted into 
the above-mentioned one obtained by cleaving RF of I\/I13tvl8 with EcoR I to linearize. Among the clones 
thus obtained, a clone giving the sense strand of AT III as a single-stranded DNA was referred to as tvATR. 
35 By using the single-stranded DNA of this tvATR as a template and the two synthetic oligonucleotides given 
below, each containing the restriction site of each enzyme, as a primer, the restriction sites were introduced 
in accordance with the method of Kramer et al. 
AT5H 25mer: 

5' TACAT6GCCGAAGCTTCGTAATCAT 3\ 
40 AT3B 29mer: 

5* CAAAGAATAAGATCTTATTACTTAACACA 3'. 

In the practical operation, a commercially available kit (Mutan G, manufactured by Takara Shuzo Co.. 
Ltd.) was used. Namely, about 0.5 ug of the single-stranded DNA of tvATR and 0.2 tig of dsDNA contained 
in the kit (obtained by cleaving the RF DNA of a phage Ml3mpP lacking in a Pvu II fragment containing the 

45 multiple-cloning site of Ml3mp18 with Pvu II to linearize) were allowed to stand in 20 mM Tris-HCI pH 8 - 
1 0 mM MgCb - 50 mh/l NaCI - 1 mM DTT at 100 ' C for 3 minutes, at 65 • C for 10 minutes and at 37 • C for 
10 minutes to thereby form a gapped duplex. A 1/10 portion of this gapped duplex was collected and mixed 
with 5 pmol portions ol AT5H and ATS 8 the 5'-end of which had been substituted with phosphate with T4 
polynucleotide kinase, and the resulting mixture (3 ul in total) was allowed to stand at 65 * C for 1 5 minutes 

50 and at 37 •C for 15 minutes. Next, 25 ul of a buffer solution contained in the kit [50 mM Tris* HCl pH 8 - 60 
mM ammonium acetate - 5 mM MgCb - 5 mM DTT - 1 mM NAD - 0.5 mM each of dNTPs (A. C. G. T)]. 60 
U of E. coli DNA ligase and 1 U of T4 DNA polymerase were added thereto and the resulting mixture was 
allowed to~stand at 25 ' C for about 2 hours. After adding 3 ul of 0.2 M EDTA (pH 8) and heating at 65 * C 
for 5 minutes, part of the mixture was collected and transfected into competent cells of an E. coli BMH71- 

55 1 Smuts strain prepared by the method of Hanahan {see Hanahan, D., J. Mol. Biol., 166 7 557 (1983)]. 
Ptaques obtained by using an E. coli MV1184 strain as an indicator were picked and incubated by a 
conventional method to thereby "give an RF DNA. This DNA was cleaved v^'ith restriction enzymes Hind III 
and Bgl II and the nucleotide sequence of a clone having a new restriction site was determined by the 
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dideoxy method. Thus it was confirmed that the desired mutation had been introduced. The clone thus 
obtained was referred to as AT5H3B. 

A DNA fragment of about 1.5 kb obtained by cleaving this AT5H3B with Hind 111 and EcoR I was 
inserted into M13lv19RF which had been subjecled to linearize by similarly cleaving with Hind III and EcoR 
I. The clone Uius obtained was referred to as tv19-5H3B. A DNA Iragmenl obtained by cleaving a plasmid 
pSV2-dhfr [see Lee, F. el al.. Nature, 294, 228 (1981); Subramani. S. el al.. Mol. Cell. Biol.. 1, 854 (1981)] 
with Hind III and Bgl II and eliminating a region coding for mouse dihydrofolate reductase (dhfr) was 
connected to another DNA fragment obtained by cleaving AT5H3B with Hind ill and Bgl II too and 
containing the whole AT 111 coding region. Thus a plasmid pSV2-5H3B was obtained. Further, a DNA 
fragment of about 730 bp obtained by cleaving pSV2-5H3B with Hind III and Sac I and coding for the N- 
terminal side of AT ill was inserted into Ml3tvi9 and M13mp19 which had been subjected to linearize by 
cleaving with Hind III and Sac I to thereby respectively give tv19-ATN and mp19-ATN. 

Example 3 



a) Preparation of 1 R mutant DNA 



A sequence coding for an AT III mutant 1R wherein the 392nd Gly of AT III had been substituted with 
Pro (Table 3) was obtained by the site-directed mutagenesis method. Namely, in accordance with the 
method of Kramer at al.. the single-stranded DNA of AT5H3B obtained in Example 2 was used as a 
template and treated with a synthetic oligonucleotide AT1R (Table 1) to thereby give the desired clone 
1 Rmut, The operation was effected by using a commercially available kit (Mutan G) by the same method as 
the one described in Example 2. 

Twelve plaques thus obtained were picked up and analyzed. As a result, five of these clones were 
found to be the desired ones. The RF DNA of the obtained clone was cleaved with Hind III and Bgl II and 
the DNA fragment of about 1.4 kb thus obtained was replaced with a mouse DHFR gene in a plasmid pSV2- 
dhfr. similar to the procedure employed in Example 2. to thereby construct a plasmid pSV2-IR. 

b) Preparation of other DNAs having mutation in the neighborhood of the reactive site 

In order to introduce a mutation in the neighborhood of the reactive site other then 1R. the above- 
mentioned method of Kramer et al. was effected by using tV19-5H3B obtained In Example 2 as a template 
Thus mutations of 5R. 26R. 28R. 29R. 30R, 39R. 40R. 46R, 48R. 49R. 50R. 27R. 7R. 34R, 35R. 38R. 9R. 
19R. 24R. 2R'. 5R* and 6R' were introduced. The amino acid sequence in the neighborhood of the reactive 
site of each of these AT III mutants is given in Table 3, while the sequences of synthetic oligonucleotides 
employed for the introduction of the mutations are listed in Tables 1 and 2. Similar to the procedure 
described in Example 2. a reaction for introducing a mutation was performed In accordance with the manual 
accompanying the kit and several clones thus formed were collected. Then the nucleotide sequences were 
determined and thus the clones having the desired mutation introduced thereinto were obtained. From each 
clone, a DNA fragment of about 1.4 kb was obtained by using Hind III and Bgl II. In the cases of 5R. 26R, 
28R. 30R. 27R, 7R, 19R. 24R. 2R', 5R' and 6R\ the obtained fragments were replaced with a mouse DHFR 
gene in pSV2-dhfr in the same manner as those described in Example 2 and Example 3 a) to thereby 
respectively give plasmids pSV2-5R. pSV2-26R. pSV2-28R. pSV2-30R. pSV2-27R. pSV2-7R. pSV2-19R 
PSV2-24R. pSV2-2R\ pSV2-5R' and pSV2-6R'. In the cases of 39R. 40R. 46R. 48R. 49R. 50R. 34R. 35R 
and 3aR. on the other hand, each of the DNA fragments was replaced with a part of an NKAF gene in a 
plasmid pK4K which will be described hereinbelow to thereby respectively give plasmids pK4K-39R pK4K- 
40R. PK4K.46R, pK4K-48R. pK4K-49R. pK4K-50R. pK4K-34R. pK4K-35R and pK4K-38R. In the ckses of 
29R and 9R, DNA fragments of about 1.4 kb were isolated again from plasmids pSV2-29R and pSV2-9R by 
using Hind III and Bgl II and plasmids pK4K-29R and pK4K-9R were constructed by the same method as 
those described above. 



Example 4 

Preparation of heparin binding site-mutated DNA 

Among mutalions al lite heparin binding sile, Iho mulalions of IG. 2G and OG were iniroduced in 
accordance wirh ihc mRihod of Kicivner el al. by using ivl9-5H3B ohUiined in Example 2 as a template. The 
sequences of aynihetic olic|oniicleolides employed therein are given in Table 2. The clones hoving ihe 
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desired mutation tniroduced ihereimo were referred lo as iGmul. 2Gmul and dGmut respectively. From 
ih&se clones. ONA fragments of about i.^ kb were excised by using Hind III and Bgl 11 and treated by the 
same method as the one employed in the cases of ihe mutaiions ai the reactive site. Thus plasmids pSV2- 
iG. pS\/2-2G and pSV2-8G were obtained. Furllier. a DHA fragmenl of about 730 bp obtained by cleaving 
s pSV2-iG with Hind III and Sac I was inserted into Mi3lvi9 cleaved with the same en2:ynies to thereby give 
Ivi9-1 GN. 

The mutations of iF. 2F. 3F and 76 were introduced in the same manner by using ivl9-ATf>l obtained 
in E>:annple 2 as a template. The Ml 3 clones having the desired mutation introduced thereinto were referred 
to as iFmut. 2Fmut, 3Fmul and 7Gmut, respetively. 

70 The mutation of 9G v/as introduced in accordance with the method of Vandeyar et al. v/ith the use of 
mpiS'ATlNl as a template. The practical operation was pedormed in accordance with the manual accom- 
panying a kit (T7-GEN In Vitro Mutagenesis Syslem available from USB). First, 1 ug of mp19-ATN single* 
stranded DNA and 2 pmol of a synthetic oligonucleotide AT9G, the 5 '-end of which had been substituted 
with phosphate with T4 polynucleotide kinase, ware heated al 65 'C in 40 mM Tris-HCI pH 7.5 - 20 mM 

75 MgCb - 50 mM WaCI for 5 minutes and then slowly cooled to room temperature. To this reaction mixture 
<10 ul) were added 2 ul of iO X Synthesis mix (100 mM Tris-HCI pH 7.5 - 20 mM DTT • 5 mM dATP - 5 
mM dGTP - 5 mM dTTP - 5 mM 5-methyl-dCTP . 10 mM ATP), 2.5 U of T7 Df>IA polymerase and 5 U of 
T4 DNA ligase to thereby give a final volume of 20 ul. followed by allowing to stand at 37 'C for 1 hour. 
Thus an RF DNA. in which the strand having a mutation introduced thereinto had been exclusively 

20 methylated, was synthesized. After inactivating the enzyme by heating the reaction mixture at 70 'C for 10 
minutes. 5 U portions of restriction enzymes f>/lsp I and Hha I were added and allowed to react at 37 * C for 
45 minutes. Thus one of the DNA strands of the double*stranded DNA used as a template which had not 
been methylated was exclusively nicked with Msp I and the template single-stranded DNA which had not 
been replicated into the double-stranded one was cleaved with Hha I. 

25 Subsequently. 50 U of exonuclease 111 was added to the reaction mi>:ture and allowed to react at 37 " C for 
45 minutes. Then only the nicked template strand was digested and. as a result, the DNA strand- having 
mutation introduced thereinto was concentrated. After ceasing the reaction by heating at 70 *C for 10 
minutes, the reaction mixture was transfected into an E. coll SO\\A strain (mcrAB) free from any restriction 
system specific for methylated DNA by an ordinary method. Several plaques thus obtained were picked up 

30 and DNAs were obtained. Then the nucleotide sequences thereof were determined and thus a clone having 
the desired mutation introduced thereinto was selected. From the clone thus obtained, a DNA fragment of 
about 730 bp was isolated by using Hind III and Sac I and inserted into pSV2-5H3B which had been 
cleaved with the same enzymes to thereby eliminate fragments of the same size. Thus pSV2-9G was 
obtained. 

35 The 12G mutant was obtained by further introducing a mutation by using a synthetic oligonucleotide 
AT2G (Table 2) with the use of a DNA having the mutation of 1G introduced thereinto as a template. 
Namely, it was obtained in accordance with the method of Kramer et al. by using tvl9-1GN as a template. 
After confirming that the desired mutation had been introduced, the obtained clone was referred to as 
12Gmut. 

40 The 127G mutant was obtained in accordance v/ith the above-mentioned method of Vandeyar et al. by 
using a single-stranded DNA of l2Gmut as a template and treating with a synthetic oligonucleotide AT7G. 
After confirming that the desired mutation had been introduced, the obtained clone was referred to as 
l27Gmut. 

45 Example 5 

Preparation of DNA having mutations both in the neighborhood o1 the reactiye site and at the heparin 
binding site 

50 a) Preparation of 1G5R mutant DNA 

A DNA of the 1G5R mutant having a combination of a mutation 1G al the heparin binding site with 
another mutation 5R in the neighborhood of the reactive siie was constructed in the following manner. 

The RF DNA of 1 Gmut obtained in Example 4 was cleaved with Hind III and Sac I and thus a DNA 
55 fragment of about 730 bp having a mutation at the heparin binding site v^as prepared. The pSV2-5R 
obtained in Example 3 was cleaved with Sac I and Bgl II and thus a DNA fragment of about 670 bp having a 
mutation in the neighborhood of the reactive site v^-as prepared. These DNA fragments vv'ere combined 
together and inserted into pSV2-dhfr from which a mouse DHFR gene had been eliminated by using Hind III 
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and Bgl II. Thus pSV2-lG5R was constructed. Further, this pSV2-lG5R was cleaved with Hind III and Bgl It 
and a DNA fragnnent of about 1.4 kb thus formed was inserted into a plasmid which was obtained by 
eliminating a part of a NKAF gene in a plasmid pK4K as will be described hereinafter by cleaving the 
plasmid pK4K with Hind III and BamH I. Thus pK4K-lG5R was conslrucled. The preparation of these ONA 
fragments having mutation and the construction of pSV2-lG5R and pK4K.lG5R by combining these 
mutated DNA fragments were performed in accordance with publicly known methods. E. coli HB10l-pK4K^ 
1G5R containing the plasmid pK4K-1G5R has been deposited with Fermentation Risiirch Institute of 
Agency of Industrial Science and Technology of the Ministry of International Trade and Industry under the 
accession number of FERM BP-3806, on March 26. 1992. 

b) Preparation of 2G5R mutant DNA 

A DNA of the 2G5R mutant having a combination of a mutation 2G at the heparin binding site with 
another mutation 5R in the neighborhood of the reactive site was constructed in the following manner. 

The RF DNA of 2Gmut obtained in Example 4 was cleaved with Hind III and Sac I and thus a DNA 
fragment of about 730 bp having a mutation at the heparin binding site was prepared. The pSV2-5R 
obtained in Example 3 was cleaved with Sac I and Bgl II and thus a DNA fragment of about 670 bp having a 
mutation in the neighborhood of the reactive site was prepared. These DNA fragments were combined 
together and inserted into pSV2-dhfr from which a mouse DHFR gene had been eliminated by using Hind 111 
and Bgl II. Thus pSV2-2G5R was constmcted. Further, this pSV2-2G5R was cleaved with Hind III and Bgl II 
and a DNA fragment of about 1.4 kb thus formed was Inserted into a plasmid which was obtained by 
eliminating a part of a NKAF gene in a plasmid pK4K as will t>e described hereinafter by cleaving the 
plasmid pK4K with Hind III and BamH I. Thus pK4K-2G5R was constructed. E, coli HBl01-pK4K-2G5R 
containing the plasmid pK4K-2G5R has been deposited with Fermentation ResearcFTTnstitute of Agency of 
Industrial Science and Technology of the Ministry of International Trade and Industry under accession 
number of FERM BP-38D7. on March 26. 1992. 

c) Preparation of other both site-mutated DNAs 

The DNAs each having a mutation at the corresponding site obtained in Examples 3 and 4 were 
employed. As a DNA fragment having a mutation at the heparin binding site, DNA fragments of about 730 
bp obtained by cleaving pSV2-1G, pSV2-2G. pSV2-9G. 1Fmut. 2Fmut. 3Fmut. 7Gmut. 12Gmut and 127 
Gmut each with Hind III and Sac I were prepared. Separately, as a DNA fragment having a mutation at the 
reactive site. DNA fragments of about 670 bp were obtained by cleaving pSV2-lR. pSV2-5R (or pSV2- 
1G5R) and pSV2-30R each with Sac I and Bgl II. Further. pK4K-35R was cleaved with Sac I and Xho II to 
thereby give a DNA fragment of about 670 bp (In a DNA prepared by inserting an AT III mutant gene with a 
Hind Ill-Bgl II fragment into a plasmid wherein a part of an NKAF gene had been eliminated from pK4K by 
cleaving with Hind III and BamH I. the Bgl ll-cleaved end Is connected to the BamH l-cleaved end. Thus it is 
impossible to cleave this DNA again with Bgl II. However, this site can be cleaved with Xho II.). These DNA 
fragments were combined together and then inserted into a plasmid wherein a part of the NKAF gene had 
been eliminated from pK4K by cleaving with Hind 111 and BamH I. Thus pK4K-lG30R, pK4K-1G35R pK4K- 
2G30R. PK4K-2G35R. pK4K-1F5R. pK4K-2F5R. pK4K-3F5R. pK4K-7G5R. pK4K.7G30R. pK4K.7G35R 
PK4K-9G5R. pK4K-9G30R. pK4K-9G35R. pK4K-12G5a pK4K-l2G30R. pK4K-12G35R. pK4K.127G5r! 
pK4K-127G30R and pK4K-127G35R were constructed. Furthermore. pSV2"lGlR and pSV2-2GlR were 
constructed in a similar manner by using pSV2-dhfr from which a mouse DHFR gene had been eliminated 
with the use of Hind III and Bgl II. 

Example 6 

Construction of expression vector for animal cells 

a) Construction of natural recombinant AT lit and 1 R expression vector 

A plasmid pNK8308 (disclosed in European Patent Publication-A3 No. 357067) containing a cONA 
coding for recombinant nalural killer cell activating faclor (NKAF) was digested with Bgl II and BamH I and 
eleclrophoiesfjd on an arjari,:;i' gel. Thus an NKAF cDNA frogmenl of about 0.75 kb was isolalud. A plasaiid 
liKCR [see O Haie, K. i;! .il., I'mc. NMl. Acad. Sci. USA, 70. ir,27 (i90i)] was digested with BaniH I and 
dophusphoiylattvcl wiih alknlin.? phosphatase. The vector ONA ihii:; obtciined was connected (ligaled) to the 
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NKAF cDNA tragmem by adding T4 ONA tigase to lliereby give pKCRWK (Fig. i). 

A ptasmid pUCi9 was digested with Pst I. then treated with TA DNA polymerase by a conventional 
methud to thereby blunt (lo thereby be blunl-ended) both of the 3'- and 5'-ends and then ligated. thus 
giving pUCi9Psr. Subsequently, this pUCl9Psl~ was digested with BaniH I and depbosphorylaled with 
c alkaline phosphatase. The vector DNA thus obtained was ligaled with a DNA Iragrneni of about 2.4 kb 
[containing adenovirus promoter, mouse dihydrofolate reductase (DHFR) gene and SVMO polyA signal], 
which had been isolated by digesting a ptasmid pAdD2GS\/(A) (no.3) |see Kaulmann, R. and Sharp. P.. Mol. 
Cell. Biol.. 2. 1304 (1902)] with BamH I and electrophoresing on an agarose gel. to thereby give pUCi9Psl~ 
Ad (Rg. 2)7 Further, this pUC19Ps!"" Ad was digested with Pst \ and blunl-ended with T4 DNA polymerase 
70 and then ligated to thereby give pUC19Psl'' AsPst". Then a DNA fragment ot about 2.9 kb containing a 
tetracycline-resistant gene, which had been isolated by digesting pAdD26S\/(A) (no. 3) with BamH I, 
dephosphorylating and electrophoresing on an agarose gel. was ligated with another DNA fragment of about 
2.4 kb containing adenovirus promoter, mouse DHFR gene and S\/40 polyA signal, which had been isolated 
by digesting pUCl9Pst" AdPst" with BamH I and electrophoresing on an agarose gel, to thereby give 
75 pAdPsf (Fig. 3). Then the pAdPsl" was digested with EcoR I and blunt-ended by treating with a DNA 
polymerase t Kienow fragment. Subsequently, it was digested with Pst 1 and blunt-ended with T4 DfvIA 
polymerase. Then Aat II tinker was added thereto and ligated therewith and the obtained product was 
digested with Aat II and electrophoresed on an agarose gel. Thus a DNA fragment of about 2.7 kb 
containing adenovirus promoter, mouse DHFR gene and S\/40 polyA signal was obtained. This Dr>IA 
20 fragment was ligated with a DInIA obtained by digesting pKCRNK with Aat II and dephosphorylating to 
thereby give pKCRNKAd (Fig. 4). 

The plasmid pSV2-5H3B obtained in Ex-ample 2 was digested with Hind Ml and Bgl M and -a* DNA 
fragment of about 1.4 kb containing AT III cDNA was isolated. This fragment was ligated with a vector DNA 
obtained by digesting a plasmid plC19R [see Marsh. J.L. et al.. Gene. 32. 481 (1984)] with Hind III and Bgl 
25 II to thereby give plCl9R5H3B. Next, this plCl9R5H3B was digested with BamH I and Bgl II and a DNA 
fragment of about 1 .4 kb containing 5H3B cDNA was isolated. This DNA fragment was ligated with a- vector 
DNA obtained by digesting pKCR with BamH I and dephosphorylating to thereby give pKCR5H3B (Fig. 5). 

pKCRNKAd was digested with Aat II and a DNA fragment of about 2.7 kb containing adenovirus 
promoter, mouse DHFR gene and SV40 polyA signal was isolated. This DNA fragment was ligated with a 
30 vector DNA obtained by digesting pKCR5H3B with Aat II and dephosphorylating to thereby give 
pKCR5H3BAd (Fig. 6). The pKCR5H3BAd was used in order to express a natural recombinant AT 111 in 
animal cells as will be described in Example 7. 

Similarly, by the use of pSV2-1R obtained in Example 3 a) as the starting material, pKCRlRAd was 
obtained. The pKCR1 RAd was used in order to express a mutant 1 R in animal cells as will be described in 
35 • Example 7. 

b) Construction of expression vectors of various mutants in animal cells 

pKCR5H3BAd was digested with EcoR 1 and then self-ligated. Thus pKCRAdEco wherein SV40 
40 promoter, a part of the I^JKAF gene and a part of rabbit ^-globin gene had been eliminated was selected. 
The pKCRAdEco was digested with BamH I. blunt-ended with a DfvIA polymerase I Kienow fragment and 
then ligated to thereby give pKCRAdEcoB"". Subsequently, the pKCRAdEcoB- was digested with Hind III. 
blunl-ended with a DNA polymerase I Kienow fragment and then ligated to thereby give pKCRAdEcoB~H~ - 
(Fig. 7). 

45 pKCRI^JKAd was digested with Hind Ml and BamH I and a DNA fragment of about 0.4 kb containing a 
part of the NKAF gene was isolated. Then it was ligated with a vector DNA obtained by digesting plCi9R 
with Hind III and BamH I to thereby give plCl9RNKK. The plC19RfNJKK was digested with Bgl II and BamH I 
and a DNA fragment of 0.4 kb containing a part of the NKAF gene was isolated. This DfvIA fragment was 
ligated with a vector DNA obtained by digesting pKCR with BamH I and dephosphorylating to thereby give 

50 pKNK(Fig. 8). 

pKNK was panially digested with EcoR I and a DNA fragment of about 1.5 kb containing SV40 
promoter, a part of NKAf gene and a pait of rabbit ;S-globin gene was isolated. Then this DNA fragment 
was ligated with a vector DNA obtained by digesting pKCRAdEcoB^H" with EcoR I and dephosphorylating 
to thereby give pK4K (Fig. 9). 
55 As Fig. 9 shows, pK4K contains the promoter of an early gene of SV40, the replication initiation region 
of SV*IO, a part of the l>IKAF gene, a part of the rabbit ;5-gfobin gene (splicing and polyA signal), the polyA 
signal of the early gene of SV40. the major laie gene promoter and the 5' splice signal of type II adenovirus, 
rabbit Immunoglobulin 3* splice signal, mouse DHFR gene, the polyA signal of the early gene of SV40, the 
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replication initiation region of pBR322 and a iS-lactamase gene originating in pBR322 (Amp y) and the dhfr 
was connected on the downstream side of the major late gene promoter of adenovirus and a part o\ the 
NKAF gene was connected on the downstream side of the promoter of the early gens of SV40. 

An expression vector in animal cells can be constructed by inserting an AT lit mutant gene into a site 
remaining after excising a part of Ihe NKAF gene of pK4K with Hind III and BamH I. In pracUce. expression 
vectors of the mutants 1G5R and 2e5R were prepared by using pSV2-iG5R and pSV2-2G5R respectively 
and pK4K by the above-mentioned method as shown in Example 5 a) and b). These vectors were referred 
to as pK4K-lG5R and pK4K-2G5R. As described in Example 3 b) and Example 5 c). expression vectors of 
other mutants were similarly constructed by using pK4K. 

c) Construction of expression vectors of mutants 5R and 7R 

The plasmid pSV2-5R obtained in Example 3 b) was digested with Hind HI and Bgl II and thus a DNA 
fragment of about 1.4 kb containing a 5R gene was isolated. This DNA fragment was Hgated with a vector 
DNA obtained by digesting pKNK with Hind 111 and BamH 1 to thereby eliminate a part of the NKAF gene, 
thus giving pKNKSR. The pKNKSR was digested with EcoR I and a DNA fragment of about 1.5 kb 
containing the promoter of the early gene of SV40, a 5R gene and a part of the rabbit /3-globrn gene was 
isolated. This DNA fragment was ligated with a vector DNA obtained by digesting pKCRAdEcoB-H~ with 
EcoR I and dephosphorylating to thereby give pKCRSRAd (Fig. 10). Similarly. pKCR7RAd was obtained by 
using pSV2-7R obtained in Example 3 b). 

Example 7 

Expression of AT III mutant by animal cells 

a) Expression by CHO cell 

CHO cells [dhfr-deficient strain, see Uriaub, G. and Chasin. L.A.. Proc. Natl. Acad. Sci. USA. 77. 4216 
(1980)] were inoculated in an incubation flask at a ratio of 7 x 10^ cells/5 ml/the flask of 25 cm-TOn the 
next day, 3 ug of the plasmid pKCRIRAd obtained in Example 6 a) was transfected by the calcium 
phosphate nnethod with the use of a CellPhect (a kit manufactured by Pharmacia). As a medium, one 
obtained by adding fetal calf serum to a 1 : 1 mixture (a DP medium) of Ham F12 medium with Dulbecco's 
modified Eagle medium in such a manner that the obtained medium contained 10% of the fetal caff serum, 
was used. After 3 days, the cells were trypsinized and diluted with a selection medium (DP medium free 
from hypoxanthine and thymidine + 10% dialysed fetal calf serum). Then 1 ml portions of the cells 
contained in one incubation flask (25 cm^) were pipetted into each of wells of four 24-well plates for 
incubation and the incubation was continued in the selection medium while repladng the medium with a 
fresh one at intervals of 3 to 4 days. Cells surviving under these conditions were those transformed by the 
mouse DHFR gene. After approximately 2 weeks, the colonies thus formed were dispersed by trypsinizing 
in wells and a fresh medium was added, followed by incubating for additional 3 to 4 days. Then the culture 
broth was exchanged and the amount of 1R contained in the culture supernatant was determined by the EIA 
method on the next day. Each clone showing an expression yield of about several ten ng/ml/day or more 
was transinoculated into a selection medium containing 50 nM of methotrexate (MTX) and incubated for 2 to 
3 weeks. Further, the MTX concentration was successively elevated to 100 nM. 400 nM and 1000 nM and 
the Incubation was continued In the same manner. Among clones growing at the MTX concentration of 1000 
nM, those showing high expression yields were cloned by the limiting dilution method with the use of a 96- 
well plate. In the state of confluent growth, a clone 110-6, which was a typical example of those thus 
obtained, secreted about 10 ug/ml/day of 1R into the culture supernatant at 0.3 ml of the medium/cm^. 
Similarly, CHO cells capable of expressing a natural recombinant AT 111 were obtained by using 
pKCR5H3BAd obtained in Example 6 a). 

b) Expression of various mutants by BHK cell 

I) Use of pSV2 vectors 

The plasmids shown in Fxamples 3 and 5, which were conslnicled by repUicing the mouse DHFR gene 
in a plasmid pSV2-dhfi liy ;jfi AT III mulani Or>JA. can be used for expressing various mutants by 
Iransfecting into animal colls togothor with pSV2-dhJr (cotrnnsfoclion). 
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BHK cells |tk~tsi3 strain, see Waechier. D.E. and Baserga. R., Proc. Nail. Acad. Sci. USA. 79. n06 
(1982)) were inoculated in an incubation flask at a ratio of 5 >• iO- cellsu'^ nr»l/th& llask of 25 cm^On the 
ne>:l day. 7 ug of a plasmid pSV2-2aR having a gene of a mulam 28R shown In Example 3 b) Introduced 
Uibreinto was hansl&cled inlo the BHK cells; logelliei wlih 3.5 ug of pSV2-dlili by llie calcium phosphate 

5 meiliod wiih the use of CellPhecl. As a medium, one obtained by adding feial calf serum to Dulbecco*s 
modified Eagle medium in such a manner lhal the obtained medium contained 3% of the fetal call serum, 
was used. After 3 days, the cells were trypstnized and subcultured into a 75 cm- incubation flask with a 
medium containing 200 nM of MTX. After incubating for 10 days while replacing the medium with a fresh 
one at intervals of 2 to 3 days, the cells were subcultured into a 175 cm* incubation flask with a medium 

10 containing 1000 nl\A of IvITX. After incubating for additional 10 days while replacing the medium with a fresh 
one at intervals of 2 to 3 days, a cell. strain showing a high expression yield was cloned by the limiting 
dilution method with the use of a 96-wgII plate. A clone thus obtained secreted al:>oul 0.7 ug/m I/day of 
28R Into the culture supernatant at 0.3 ml of the medium/cm^ in a state of confluent growth. Regarding the 
plasmids containing other mutant DNAs which were constructed with pSV2 and described in Examples 3 

75 and 5. expression cells could be obtained by the same method as the one described above. 

ii) Use of other vectors 

BHK cells (tk~ts13 strain) were inoculated in an incubation flask at a ratio of 3 x 10^ cells/5 ml/the flask 

20 of 25 cm^. On the next day. 3 ug of a plasmid pK4K-2G5R having a gene of a mutant 2G5R obtained in 
Example 5 b) introduced thereinto was transfected into the BHK cells by the calcium phosphate method 
with the use of CellPhect. As a medium, one obtained by adding fetal calf serum to Dulbecco's modified 
Eagle medium in such a manner that the obtained medium contained 5% of the fatal calf serum, was used. 
After 2 days, the cells were trypsinised and diluted with a medium containing 250 nM of MTX. The cells In 

25 one 25 cm- Incubation flask were pipetted Into wells of twelve 24-weH plates for incubation. Then the 
incubation was continued while replacing the medium with a fresh one at intervals of 3 to 4 days. After 1 2 
days, the colonies thus formed were dispersed by trypsinizing in the wells and the medium was added. 
After incubating for additional 6 days, the culture broth was exchanged. On the next day, the amount of 
each mutant contained in the culture supernatant was measured by the EIA method and a cell strain 

30 showing a high expression yield was cloned. A clone 6-5 thus obtained secreted about 16 ug/ml/day of 
2G5R into the culture supernatant at 0.3 ml of the medium/cm^ in a state of confluent growth. 

Regarding pKCRlRAd. pKCRSRAd and pKCR7RAd described in Example 6 and the plasmids contain- 
ing other mutant DNAs described in Examples 3 and 5. which were constructed by using pK4K. expression 
cells were obtained in a similar manner. Further, cells capable of expressing the natural recombinant AT III 

35 could be obtained by the same method with the use of pKCR5H3BAd shown in Example 6. 

Some of these expression cells were ti-anslnoculated into a medium containing 1000 nM of MTX and 
further Incubated. Some of clones Incubated in the medium containing 1000 nl\A of fv/lTX. which showed high 
expression yields, were cloned by the limiting dilution method with the use of a 96-well plate. 

The expression yields of typical examples of the clones thus obtained were shown in Table 10. 

40 
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Table 10 



Expression of AT III mutant by BHK cell 



5 



Mutant 



Clone Amount of secretion into medium (ug/ml) 



MTX concn. (nM) 



natural recombinant AT III 



F242 15-20 

5-41 25-30 

D153 13-15 

3- 153 20-25 
11-1 10 

5- 21 15 
6*18 19 

6- 5 16 

4- 2 20 
42-5 22 
22-8 17 
16 19 
1 12 



1000 
1000 
1000 
1000 
1000 
1000 
1000 
250 
250 
250 
250 
250 
250 



15 



10 



1R 
5R 
7R 

1G5R 

6R' 

30R 

2G5R 

25R 

35R 

29R 



2G30R 
7G5R 



20 



The amount of secretion into the medium was expressed in the mutant concentration 24 hours after 
replacing the medium in a state of confluent growth of cells (the amount of medium was 0.3 ml/cm2). 



Incubation of mutant expression cells and purification of mutant 

The AT III mutant expression cells obtained in Example 7 were incubated in a roller bottle (1750 cm^). 
As a medium, DuIbecco*s modified Eagle medium containing 5% of fetal calf serum and MTX (final 
30 concentration being 250 nM or 1000 nM) was used. The cells were inoculated into 300 ml of the medium 
and incubated at 37- C. From 3 to 4 days after the initiation of the incubation, the medium was replaced by 
the same amount of a fresh one everyday and the culture supernatants were combined. 

The AT 111 mutants were purified by affinity chromatography with the use of an antibody column wherein 
anti AT III monoclonal antibody was bound to a support. Namely, the above-mentioned culture supernatant 
35 was charged into an antibody column which had been equilibrated with 50 mM Tris-HCI buffer pH 7.5 - 0.5 
M NaCi, After washing with the same buffer, it was eluted with 0.2 M glycine-HCI buffer (pH 2.5). The eluted 
fractions were immediately neutralized with 1/2 times by volume as much 1 M Tris-HCI (pH 8.0). The 
fractions thus obtained were dialyzed against Dulbecco's PBS (-), ultrafiltrated and then used in the 
subsequent test. In the cases of some mutants, the eluted fractions from the antibody column was 
40 ultrafiltrated, charged into Sepharcryl S-200 and eluted with Dulbecco's PBS (-) (gel-filtration). The active 
fraction thus obtained was concentrated and then used in the subsequent test. 

During the process of incubation and purification, each AT III mutant was determined by the EIA 
method with the use of anti AT III antibody. 

The natural recombinant AT 111 employed as a control was also incubated and purified by the same 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANT: 

(A) NAME: Eisai Co.. Lid. 

(B) STREET: 6-10. Koishikawa 4-chome. Bunkyo-l;u 

(C) CI TV: Tokyo 
(E) COUNTRY: Japan 

(r) POSTAL CODE (ZIP): 112 

(ii) TITLE OF INVENTION: HUMAN AKTITHROMBIN III MUTANTS 

(iii) NUMBER OF SEQUENCES: 2 

(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentin Release #1.0. Version #1.25 (EPO) 

(vi) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: JP 90488/92 

(B) FILING DATE: lO-Apr-1992 

f 

(vi) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: JP 31855/93 

(B) FILING DATE: 22-Feb-1993 
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(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1395 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 
(D> TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Homo sapiens 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1.. 1395 

(ix) FEATURE: 

(A) NAME/KEY: sig_ peptide 

(B) LOCATION: L . 96 

(ix) FEATURE: 

(A) NAME/KEY: mat^ peptide 

(B) LOCATION: 97.. 1395 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

ATG TAT TCC AAT CTG ATA GGA ACT GTA ACC TCT GGA AAA AGG AAG GTT 
Met Tyr Ser Asn Val lie Gly Thr Val Thr Ser Cly Lys Arg Lys Val 
-32 -30 -25 -20 
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70 



IS 



20 



25 



30 



35 



40 



45 



TAT CTT TTG TCC TTC CTC CTC ATT CCC TTC TGG CaC TGC GTC ACC TGT 9C 
Tyr Leu Leu Ser Leu Leu Leu lie Cly Phe Trp Asp Gys Val Thr Cys 

-15 -10 -5 

CAC GGG AGC CCT GTC CAC ATC TGC ACA CCC AAG CCC CGC GAC ATT CCC 144 
His Cly Ser Pro Val Asp Me Cys Thr Ala Lys Pro Ars Asp Me Pro 

IS 10 IS 

ATG AAT CCC ATG TGC ATT TAC CCC TCC CCC GAG AAG AAG GCA ACT CAC 192 
Met Asn Pro Mel Cys Me Tyr Arc Ser Pro Glu Lys Lys Ala Thr Glu 

20 25 30 

GAT GAG GGC TCA GAA CAA AAG ATC CCG GAG GCC ACC AAC CGG CGT CTC 240 
Asp Glu Gly Ser Glu Gin Lys lie Pro Glu AJa Thr Asn Arg Arg Val 

35 40 45 

TGG GAA CTG TCC AAG GCC AAT TCC CGC TTT GCT ACC ACT TTC TAT CAG 288 
Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 

50 55 60 

CAC CTG GCA GAT TCC AAG AAT GAC AAT GAT AAC ATT TTC CTG TCA CCC 336 
His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn Me Phe Leu Ser Pro 
65 70 75 80 

CTG ACT ATC TCC ACC GCT TTT GCT ATG ACC AAG CTG CGT GCC TGT AAT 384 
Leu Ser lie Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys Asn 

fiS 90 95 

GAC ACC CTC CAG CAA CTG ATG GAG GTA TTT AAG TTT GAC ACC ATA TCT 432 
Asp Thr Leu Gin Gin Leu Mel Glu Val Phe Lys Phe Asp Thr lie Ser 

100 105 110 

GAG AAA ACA TCT GAT CAG ATC CAC TTC TTC TTT GCC AAA CTG AAC TGC 480 
Glu Lys Thr Ser Asp Gin lie His Phe Phe Phe Ala Lys Leu Asn Cys 

115 120 125 

CGA CTC TAT CGA AAA GCC AAC AAA TCC TCC AAG TTA GTA TCA CCC AAT 528 
Arg Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 
130 135 140 
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10 



IS 



20 



ss 



30 



as 



40 



45 



CCC CTT TTT GCA CAC AAA TCC CTT ACC TTC AAT GAG ACC TAC CAG CAC 576 
Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr CIn As? 

150 155 160 

ATC ACT GAG UG GTA TAT CGA GCC AAG CTC CAG CCC CTC CAC TTC AAC 624 
He Ser GJu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 

165 170 
GAA AAT GCA GAG CAA TCC AGA CCG GCC ATC AAC AAA TGG GTC TCC AAT 672 
Glu Asn Ala Glu Gin Ser Arg Ala Ala lie Asn Lys Trp Val Ser Asn 

180 185 190 

AAG ACC GAA CGC CGA ATC ACC GAT GTC ATT CCC TCG GAA CCC ATC AAT 720 
Lys Thr Glu Cly Arg lie Thr Asp Val lie Pro Ser Glu Ala lie Asn 

1" 200 205 

GAG CTC ACT GH CTG GTG CTG GTT AAC ACC ATT TAC HC AAG CGC CTG 768 
Glu Leu Thr Val Leu Val Leu Val Asn Thr lie Tyr Phe Lys Gly Leu 

210 215 220 

TGG AAG TCA AAG TTC ACC CCT GAG AAC ACA AGG AAG CAA CTG TTC TAC 816 
Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr 
"5 230 235 240 

AAG CCT GAT GGA GAG TCG TGT TCA GCA TOT ATG ATG TAC CAG CAA CCC 864 
Lys Ala Asp Cly Glu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Gly 

2<5 250 255 

AAG TTC CGT TAT C6G CGC CTC CCT CAA CGC ACC CAC CTC CTT CAG TTC 912 
Lys Phe Arg Tyr Arg Arg Val Ala Glu Cly Thr Gin Val Leu Clu Leu 

260 265 270 

CCC TTC AAA GGT GAT CAC ATC ACC ATG CTC CTC ATC TTG CCC AAG CCT 960 
Pro Phe Lys Gly Asp Asp He Thr Met Val Leu He Leu Pro Lys Pro 

280 285 
GAG AAG AGC CTG GCC AAG GTT GAG AAG GAA CTC ACC CCA GAA GTG CTG 1008 
Clu Lys Ser Leu Ala Lys Val Clu Lys Clu Leu Thr Pro Glu Val Leu 
290 295 300 
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70 



75 



20 



25 



3D 



35 



CAC GAG TGC CTC CAT CAA TTG GAG GAG ATC ATG CTC GTG GTC CAC ATG 3 056 

G)n Glu Trp Leu Asp Glu Leu Glu GIu Met Met Leu Val VaJ His Met 

305 3J0 3JS 320 

CCC CGC nC CGC ATT GaC CAC GCC TTG AGT TTG AAC GAG CAG CTC CAA 1104 

Pro Arc Phe Arg He Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu CJn 

325 330 335 

GAC ATC CGC CTT GTC CAT CTG TTG AGC COT CAA AAC TGC AAA CTC CCA 13 52 
Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro 

340 345 350 

GCT ATT CTT GCA GAA CGC CGA GAT GAC CTC TAT CTC TCA GAT CCA TTG 1200 
GJy Me Val Ala Glu GJy Arg Asp Asp Leu Tyr Va! Ser Asp Ala Phe 

355 350 355 

CAT AAG GCA TTT CTT GAG GTA AAC GAA GAA GGC AGT GAA GCA GCT GCA 1248 
His Lys Ala Phe Leu GJu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala 

370 375 380 

AGT ACC GCT GTT GTG ATT GCT GGC CGT TCG GTA AAC CCC AAC AGG GTG 1296 
Ser Thr Ala Val Val He Ala GJy Arg Ser Leu Asn Pro Asn Arg Val 
385 390 395 400 

ACT TTC AAG GCC AAC AGC CCT TTC CTG GTT TTT ATA ACA GAA GTT CCT 134 4 
Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe Me Arg Glu Val Pro 

405 410 415 

CTG AAC ACT ATT ATC HC ATG GGC AGA GTA GCC AAC CCT TCT GTT AAG 1392 
Leu Asn Thr lie lie Phe Met Gly Arg Val Ala Asn Pro Cys Val Lys 

420 425 430 

'^^^ 1395 
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(2) INFORMATION FOR SEQ !D NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 464 amino acids 

(B) TYPE: amino acid 
(D> TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Met Tyr Ser Asn Val He Gly Thr Val Thr Ser Gly Lys Arg Lys Val 

-32 -30 -25 -20. 

Tyr Leu Leu Ser Leu Leu Leu lie Gly Phe Trp Asp Cys Val Thr Cys 

-IS -10 -5 

His Gly Ser Pro Val Asp lie Cys Thr Ala Lys Pro Arg Asp lie Pro 
^ 5 10 15 

Met Asn Pro Met Cys lie Tyr Arg Ser Pro CI u Lys Lys Ala Thr Clu 

20 25 30 

Asp Glu Gly Ser Clu Gin Lys lie Pro Glu Ala Thr Asn Arg Arz Val 

35 40 45 

Trp Clu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 

50 55 60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 
^5 70 75 80 

Leu Ser He Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys Asn 

85 90 93 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr lie Ser 

100 105 no 

Glu Lys Thr Ser Asp Gin lie His Phe Phe Phe Ala Lys Leu Asn Cys 
115 120 125 
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Are Leu Tyr Arp. Lys Ala Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 

]30 ]35 UQ 

Arc Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Asp 
145 150 155 JBO 

Me Ser CJu Leu Va] Tyr GJy AJa Lys Leu Gin Pro Leu Asp Phe Lys 

J65 170 375 

CJu Asn Ala Glu Cln Ser Arc AJa Ala lie Asn Lys Trp Val Ser Asn 

180 185 190 

Lys Thr Glu Cly Are lie Thr Asp Val lie Pro Ser Glu Ala lie Asn 

195 200 205 

Clu Leu Thr Val Lsu Val Leu Val Asn Thr lie Tyr Phe Lys Gly Leu 

210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Clu Leu Phe Tyr 
225 230 235 240 

Lys AJa Asp Cly Glu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Gly 

245 250 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 

260 . ■ 255 270 

Pro Phe Lys Gly Asp Asp He Thr Met Val Leu lie Leu Pro Lys Pro 

275 280 285 

Glu Lys Ser Leu Ala Lys Val Glu Lys Clu Leu Thr Pro Glu Val Leu 

290 295 300 

Gin Clu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His Met 
305 310 315 320 

Pro Arg Phe Arg lie Glu Asp Gly Phe Ser Leu Lys Clu Gin Leu Gin 

325 330 335 

Asp Met Cly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro 

340 345 350 

Gly lie Val AJa Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 
355 360 365 
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His Lys Ala Phe Leu Glu Yal Asn Glu GIc Gly Ser Glu Ala Ala Ala 

370 375 3B0 

Ser Thr Ala Val Val lie Ala Gly Arg Ser Leu Asn Pro Asn Arg Val 
385 390 395 400 

Thr Phe Lys Ala Asn Arg Pro Phc Leu Val Phe lie Arg Glu Val Pro 

405 410 415 

Leu Asn Thr lie lie Phe Met Gly Arg Val Ala Asn Pro Cys Val Lys 
420 425 430 
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SEQUENCE LISTING 

(i) GEWEPAL IWFORMa.TiOM; 

5 

U) A?PLlCji»J>IT: 

(A) KAME: Zisai Co., Ltd. 

(E) STREET: 6-10, Koishiliawa 4-chome, &un):yo-):u 
IC) CITY: To):yo 
(EJ COUNTRY: Japan 
,0 (F) POSTAL CODE iZlP) : 112 

iii) TITLE or INVEJiTlOW: Human An::! thrombin III Mutants 

iiii) NUMBEF. OF SEQUENCES: BI 

,5 (iv) COMPUTER REi^.DABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 
(E) COMPUTER: IBM ?C compatible 

(C) OPEPA.TIWG SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: PatentIn R&lease #1.0, Version «1.2S (£PO) 



20 



25 



30 



35 



(vi) PRIOR APPLICATION DATA: 

(A) APPLICA.TION NUMBER: JP 90488/92 

(B) FILING DATE: 10-Apr-19S2 

(A) APPLICtTIOK NUMBER: J? 3ie55/93 

(B) FILING DATE: 22-reb-19S3 



(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

{A) LENGTH: 1395 base pairs 
*(B) TYPE: nucleic acid 

(C) STRAN DEDN ESS : double 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 

(vi) ORIGINAL SOURCE: 

(A) ORGAJ^/ISM: Homo sapiens 

tix) FE.KTURE: 

(A) NAj^E/KEY: CDS 

(B) LOCATION: 1 . . 1355 

(i>:) FEATURE: 

40 (A) NA>iE/KEY: sig_peDtide 

(5) LOCATION: 1. .56 

(ix) FE;t.TURE: 

(A) NAME/ KEY: mat_peptide 

IB) LOCATION: 97.. 1395 

45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

50 A.TG TAT TCC AAT GTG ATA GGA ACT GTA ACC TCT GG.a A^vA AGG AAG GTT 4 8 

Met Tyr 5er Asn Val lie Gly Thr Val Thr Ser Gly Lys A.rg Lys Val 
-32 -30 -25 -20 
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TAT CTT TTG TCC TTG CTG CTC ATT GGC TTC TGG GAC TGC GTG ACC ^gt 
Tyr Leu Leu Ser Leu Leu Leu He Gly Phe Trp Aso Cys Val Th- Cv 
-15 -10 

CAC GGG AGC CCT GTG GAC ATC TGC ACA GCC AAG CCG CGG GAC ATT CCC 
His Gly Ser Pro Val Asp He Cys Thr Ala Lys ?co Arg Asp He Pro 
1 5 10 * 15 

ATG AAT CCC ATG TGC ATT TAC CGC TCC CCG GAG AAG AAG GCA ACT GAG 
Met Asn Pro Met Cys He Tyr Arg Ser Pro Glu Lys Lys Ala Thr C" u 
20 25 30 

GAT GAG GGC TCA GAA CAA AAG A.TC CCG GAG GCC ACC AAC CGG CGT GTC 
Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg Val 
35 40 45 

TGG GAA CTG TCC AAG GCC AAT TCC CGC TTT GCT ACC ACT TTC TAT CAG 
Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 
30 55 60 

CAC CTG GCA GAT TCC AAG AAT GAC AAT GAT AAC ATT TTC CTG TCA CCC 
His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Se" Pro 
65 70 75 80 

CTG AGT ATC TCC ACG GCT TTT GCT ATG ACC AAG CTG GGT GCC TGT AAT 
Leu Ser He Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys Asn 
85 90 95 

GAC ACC CTC CAG CAA CTG ATG CAG GTA TTT AAG TTT GAC ACC ATA TCT 
Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp The IJ Ser 
100 105 110 

GAG AAA ACA TCT GAT CAG ATC CAC TTC TTC TTT GCC AAA CTG AAC TGC 
Glu Lys Thr Ser Asp Gin He His Phe Phe Phe Ala Lys Leu Asn Cys 
115 120 125 

CGA CTC TAT CGA AAA GCC AAC AAA TCC TCC AAG TTA GTA TCA GCC AAT 
Arg Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 
130 135 140 

CGC CTT TTT GGA GAC AAA TCC CTT ACC TTC AAT GAG ACC TAC CAG GAC 
Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Asp 
1«5 150 155 160 

ATC AGT GAG TTG GTA TAT GGA GCC AAG CTC CAG CCC CTG GAC TTC AAG 
He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Aso Phe Lys 
165 170 * 175 

GAA AAT GCA GJKG CAA TCC AGA GCG GCC ATC AAC AAA TGG GTG TCC AAT 
Glu Asn Ala Glu Gin Ser Arg Ala Ala He Asn Lys Tro Val Ser Asn 
180 185 * 190 

AAG ACC GAA GGC CGA ATC ACC GAT GTC ATT CCC TCG GAA GCC ATC AAT 
Lys Thr Glu Gly Arg He Thr Asp Val He Pro Ser Glu Ala He P^n 
19S 200 205 

GAG CTC ACT GTT CTG GTG CTG GTT AAC ACC ATT TAC TTC AAG GGC CTG 
Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 
210 215 220 

TGG AAG TCA AAG TTC AGC CCT GAG AAC ACA AGG AAG GAA CTG TTC TAC 
Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr 
225 230 235 240 
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--AG GCT GAT GGA GAG TCG TGT TCA »3CA TCT ATG ATG TXC CAG G.»->. GGC S64 
Lys A3 a Asp Gly Glu Ser Cys Ser J-.lb Str Mer Mer Tyr Gin Gl u GL y 
I'4 5 250 255 

5 .i^AG TTC CG7 TAT CGG CGC GTG GCT GA.i GGC ACC CAG GTG CT7 GAG TTG 92'^ 

Lys Phe Arg Tyr Arg Arg A.2a Glu Gly Thr Gin Vai Leu Glu Leu 

2&0 2£5 270 

CCC TTC PJ<?^. GGT C^T GAG ATC ACC ATG GTC CTC ATC TTG CGC A.\C CCT 9G0 
Pro Phe Lys Gly Asp A.sp lie Thr Met Vel Leu lie Leu Pro Lys Pro 
10 275 280 285 



40 



GAG AAG AGC CTG GCC PJkG GTT GAG AAG GPJ^. CTC ACC CCA GAA GTG CTG 
Glu Lys Ser Leu A.la Lys Vfel Giu Lys- Glu Leu Thr Pro Glu V&l i,eu 
290 295 300 



1008 



15 CAG GAG TG6 CTG GAT GAA TTG GAG GAG ATG ATG CTG GTG GTC CAC ATG 1056 

Gin Glu Trp Leu Asp Glu l^eu Glu Glu Mer Met Leu Val Val His Mer 
305 310 515 320 

CCC CGC TTC CGC ATT GAG GAC GGC TTC AG7 TTG PJ^G GAG CAG CTG CAA 1104 
Pro Arg Phe A.rg lie Glu A.sp Gly Phe Ser Leu Lys Glu Gin Leu Gin 
20 325 330 335 

GAC ATG GGC CTT GTC GA.T CTG TTC AGC CCT GX^. .^lAG TCC J-J^Jy CTC CCA 1159 
A.sp Mer Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu P^o 
340 345 350 

25 GGT ATT GTT GCA GAA GGC GGA GAT G^C CTC TAT GTC TCA GAT GCA TTC 1200 

Gly lie Val A.la Glu Gly Arg Asp Asp Leu Tyr Val Ser A^p AJ.a Phe 
355 360 365 

CAT kAG GCA TTT CTT GAG GTA A.AC CAA GAA GGC AGT GAA GCA GCT GCA 15^8 
Kis Lys ij.a Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Aaa Ala 
30 2*^0 375 " 380 

AGT ACC GCT GTT GTG ATT GCT GGC CGT TCG CTA AAC CCC AAC AGG GTG 1^56 
Ser Thr Ala Val Val lie Ala Gly Arg Ser Leu Asn Pro Asn Arg Val 
365 350 395 400 

35 ACT TTC AAG GCC AAC AGG CCT TTC CTG GTT TTT ATA AGA GAA GTT CCT 1544 

Thr Phe Lys Ala Asn A.rg Pro Phe Leu Val Phe lie Arg Glu Val Pro 
405 410 415 

CTG AAC ACT ATT A.TC TTC ATG GGC AG.A GTA GCC PJKC CCT TGT GTT A.AG l'?92 
Leu Asn Thr lie lie Phe Met Gly Arg Val Ala A^n Pro Cys Val Lys 
420 425 430 



T>A 



1395 



45 



50 



(2) IWFOPJ-iATIOM FOR SEQ ID NO; 2: 

(i) SEOUEI^CE CHA.PACTEP.ISTICS: 

(A) LENGTH: 4 64 amino a=ids 

(B) TYPE; amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: prorein 
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{y.i} SEQUSNCS DESCRIPTION: SSQ ID NO: 2: 

Met Tyr Ser Asn Val lie Gly Thr Val Thr Ser Gly Lys Arg Lys Val 
-32 -30 -25 -20 

Tyr Leu Leu Ser Leu Leu Leu He Gly Phe Trp Asp Cvs Val Thr Cys 
-15 -10 * -5 

His Gly Ser Pro Val Asp He Cys Thr Ala Lys Pro Arg Aso He Pro 
1 S 10 ' 15 

Met lAsn Pro Net Cys He Tyr Arg Ser Pro Glu Lys Lys Ala Thr G^u 
20 25 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg A.rq Val 

35 40 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 
SO 55 60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser P^o 
S5 70 75 80 

Leu Ser He Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys Asn 
85 90 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr He Ser 
100 105 110 

Glu Lys Thr Ser Asp Gin He Kis Phe Phe Phe Ala Lys Leu Asn Cys 
115 120 125 

Arg Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 
130 135 140 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Asd 
145 150 155 160 

He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lvs 
165 170 175 

Glu Asn Ala Glu Gin Ser Arg Ala AJa He Asn Lys Tro Val Ser Asn 
180 185 ' 190 

Lys Thr Glu Gly Arg He Thr Asp Val He Pro Ser Glu Ala He Asn 
195 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tvr 
225 230 235 240 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Gly 

245 250 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 
260 265 270 

Pro Phe Lys Gly Asp Asp He Thr Met Val Leu He Leu Pro Lys P^o 
275 280 285 
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70 



75 



20 



25 



30 



35 



45 



Glu LvE Sar Leu A^a Lys VaJ Gle Lys Glu Leu I'hr Pro G3u VfiJ Leu 
290 300 

Glu Glu Trp Leu Asp Glu Leu Glu Glu Her Met Leu V&l Val His Mer 
305 510 315 320 

Pro Aro Phe Arg 2le Glu Asp Gly Phe Ser Leu Ly« Glu Gin Leu Gin 
325 330 ' 525 

Asp Her Gly Leu VaJ Asp Leu Phe Ser Pro Glu Ly; Ser Lys Leu ?ro 

3*40 345 . 350 

GJy 3ie Val Ala Glu Gly Arg Asp Asp Leu Tyr Val Sex Aso *.J.a Phe 
355 3c0 365 

His Lys Ala Phe Leu Glu Vel Asn Glu Glu Gly Ser Glu Wa taa Ala 
270 3*75 380 

Sex Thr AJa Val Val lie A.la Gly Arg Ser Leu Asn Pro Asn Arg Val 
3B5 3f»0 3S5 400 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe 2Xe Arg Glu Val Pro 
4 03 410 415* 

Leu A.sn Thr He lie rhe Met Gly Arg Val Ala Asn Pro Cys Val Lys 
420 425 430 



(2) IMFORMATIOH FOR SZQ ID NO: 3: 

(i) SEQUSHCE CHARACTERISTICS: 
(A) LSWGTK: 4 64 amino acids 
(3) TYPE: smino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(>:i) SEQUEHCE DESCP.IPT20M : SEQ ID K'O: 3: 

Met Tyr Ser Asn Val lie Gly Thr Val Thr Ser Gly Lys Arg Lys Va"» 
-32 -30 -25 -20 

Tyr Leu Leu Ser Leu Leu Leu He Gly Phe Trp Asp Cys Val Th*- Cys 
-15 -10 -5 

His Gly Ser rro Val Asp He Cys Thr Ala Lys Pro Arg Asp He P^^o 
15 10 IS 

40 Met Asn Pro Met Cys He Tyr Arg Ser Pro Glu Lys Lys Ala Thr Glu 

20 25 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg Va^ 
35 40 45 



Trp Glu Leu Ser Lys A.la Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 
50 55 50 

His Leu AJ.a Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 
65 70 75 eO 

Leu Ser He Ser Thr Ala Phe Ala NSet Thr Lys Leu Gly Ala Cv* Jt-sn 
50 85 50 95 



55 



39 



EP 0 5B8 833 A1 



Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp 7hr He S»- 

J05 110 

Glu Lys Thr Ser Asp Gin He His Phe Fhe Phe Ala Lys Leu Asn Cvs 

120 125 

Arg Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 

130 135 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin ^so 
^"•^ 153 iVo 

He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp ^-he Lys 
i65 170 175 

Glu Asn Ala Glu Gin Ser Arg Ala Ala He Asn Lvs Trp Val Ser Asn 
180 185 ■ 190 

Lys Thr Glu Gly Arc He Thr As? Val He Pro Ser Glu Ala He Asn 

200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu i>he Tvr 
230 235 ■ 240 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Met: Met Tyr Gin Glu Glv 

245 250 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 
260 265 270 

Pro Phe Lys Gly Asp Asp He Thr Met Val Leu He Leu Pro Lys Pro 

275 230 



285 



^^"^ i'^" Thr Pro Glu Val Leu 

290 295 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His Met 
310 315 320 

Pro Arg Phe Arg He Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 
325 330 335 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu P-o 
340 345 350 

Gly He Val AJ.a Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 

355 360 



365 



Kis Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala 
3'0 375 

Ser Thr Ala Val Val He Ala Pro Arg Ser Leu Asn Pro Asn Arg Val 
390 395 ^ 400 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe He Arg Glu Val Pro 
405 410 415 

Leu Asn Thr He He Phe Met Gly Arg Val Ala Asn Pro Cys Val Lvs 
^20 425 430 
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(2) IHPORMVTJOK rOP. SEO ID HO: 4: 

<i) SEOUEWCE Ca»-.rACTER3STIC5: 

(A) LENGTH: 4 64 amine acids 

(B) TYPE: amino acid 
iD) TOPOLOGY: ainear 

(ii) MOLECULE TYPE: protein 

<>:i) SEOV^^^CE DESCRIPTION: SEQ ID WO; 4: 

Met Tyr Ser Asn Val lie Gly Thr Val The Ser Gly Lys Arg Lys Val 
-32 -30 -55 -20 

Tyr Leu Leu Ser Leu Leu Leu lie Gly Phe Tro Asp Cys Val Thr Cys 
-15 -iO ' -5 

His Gly Ser Pro Val Asp He Cys Thr Ala Lvs Pro A.rg A.sp He Pro 
1 3 10 ' 35 

Met A.sn Pre Mer Cys He Tyr Arg Ser Pro Glu Lys Lys AJ.a Thr Glu 
20 25 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr A^sn A.rg Kxa Val 
35 60 4S 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyy Gin 
50 53 60 

Kis Leu AJ.a Asp Ser Lys Asn A.sp Asn A.sp Asn He Phe Leu Ser Pro 
65 70 75 80 

Leu Ser He Ser Thr Ala Phe A.la Met Thr Lys Leu Gly A.la Cys ^sn 
85 90 95 

A.sp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe A.sp Thr He Ser 
300 . ^ 105 ' 110 

Glu Lys Thr Ser A.sp Gin He His Phe Phe Phe Ala Lys Leu Asn Cys 
115 120 125 

Arg Leu Tyr Arg Lys Ala A.sn Lys Sex Ser Lys Leu Vsl Ser Ala Asn 
130 135 140 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Asp 
145 150 155 leo 

He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lvs 
165 170 173 " 

Glu Asn Ala Glu Gin Ser Arg A^la >Js He Asn Lvs Trp Val Ser Asn 
180 185 190 

Lys Thr Glu Gly Arg He Thr Asp Val He Pro Ser Glu A.la He Asn 
1£'5 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Glv Leu 
210 215 220 
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Trp Lys Ser Lys ?he Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr 
230 235 240 

Lys PJ.a Asp Gly Glu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Gly 
245 250 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 

265 270 

Pro Phe Lys Gly Asp Asp ile Thr Met Val Leu lie Leu Pro Lys Pro 
.275 280 285 

Glu Lys Ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 
290 295 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val s Met 
310 315 " 320 

Pro Arg Phe Arg lie Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 
325 330 

Asp Met Giy Leu Val Asp Leu Phe Ser Pro Glu Lvs Ser Lys Leu ^ro 

345 '350 

Gly He Val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 
355 360 365 

His Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala 
370 375 380 

Ser Thr A^a Val Val lie Phe Pro Arg Ser Leu Asn Pro Asn Arg Val 
390 395 ^ 400 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Fhe Ile Arg Glu Val Pro 
405 415 

Leu Asn Thr Ile Ile Phe Met Gly Arg Val Ala Asn Pro Cys Val Lvs 
420 425 430 



(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: ^64 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGy: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 
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Asp G2u Gly Ser Glu G3n hys 31e Pro G3u Aio Thr Asr. Arg Atg V&l 
25 40 <5 

Trp Glu L&u Ser Lyc Ala Acn Ser Arg Phe Ala Thr Thr Phe Tyr n 
50 55 60 

Hi£ Leu Ala Ksp Sex Lys A.£rt Asp A.sti Asp A.sn lie Phe Leu Ser Pro 
r!. 70 75 eO 

Leu Ser lie Ser Thr. Ala Phe A.la Met Thr Lys Leu Glv AJ.a Cys A.sn 
65 50 ' &5 

Asp Thr Leu Gin Gin Leu Mer Glu Val Phe Lys Phe Asp Thr lie Ser 
100 105 110 

Glu Lys Thr Ser Asp Gin He His Phe Phe Phe Ala Lys Leu Asn Cys 
115 120 125 

Arg Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Val Ser .Ala A.sn 
130 135 140 

Aj:g Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin A.so 
145 130 2 55 160 

lie Ser Glu Leu Val Tyr Gly AJ.a Lys Leu Gin Pro Leu A.sp Phe Lys 
165 " 170 175 

Glu A^n Ala Glu Gin Ser Arg A.la A.le He A.sn Lys Trp Val Ser Asn 
130 1S5 190 

Lys Thr Glu Gly A.rg He Thr Asp Val He Pro Ser Glu Ala He Asn 
1S5 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tvr Phe Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tvr 

225 230 235 240 

Lys AJ.a Asp Gly Glu Ser Cys Ser AJLa Ser Met Met Tvr Gin Glu Glv 
245 250 ' 255 

Lys Phe Arg Tyr Arg Arg Val AJ.a Glu Gly Thr Gin Val Leu Glu Leu 
260 265 270 

Pro Phe Lys Gly Asp A.sp He Thr Met Val Leu He Leu Pro Lys Pro 
275 2B0 285 

Glu Lys Ser Leu A.la Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 
290 295 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His Met 
305 310 315 320 

Pro Arg Phe Arg He Glu A.sp Gly Phe Ssr Leu Lys Glu Gin Leu Gin 
325 330 335 

Ksp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro 
340 345 ' 350 

Gly He Val A.la Glu Gly Arg Asp Asp Leu Tvr Val Ser Asp A.I0 Phe 
355 360 365 
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His Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Giu Ala Ala Ala 

370 375 380 

Ser Thr Aia Val Val lie He Pro Arg Ser Leu Asn Pro Asn Aro Va^ 

355 390 395 " 400 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe He Arg Glu Vsl Pro 

405 410 415 

Leu Asn Thr lie He Phe Mec Gly Arg Val Ala Asn Pro Cys Val Lys 

420 425 430 



(2) INFORMATIOK FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 
(A» LENGTH: 4 64 amino acids 
(3) TYPE: amino acid 
(D) TOPOLOGY: linear 

(iil MOLECULE TYPE: protein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Met Tyr Ser Asn Val He Gly Thr Val Thr Ser Gly Lys Arg Lys Val 
-32 -30 -25 -20 

Tyr Leu Leu Ser Leu Leu Leu He Gly Phe Tro Asp Cys Val The Cvs 
"15 -10 -5 

Kis Gly Ser Pro Val Asp He Cys Thr Ala Lys Pre Arg Asp He P-o 
15 10 IS 

Met Asn Pro Met Cys He Tyr Arg Ser Pro Glu Lys Lys Ala Thr Glu 
20 25 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arq Val 
35 40 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 
50 55 60 

His Leu Ala Asp Ser Lys Asn Asp Asn A.sp Asn He Phe Leu Ser Pro 
65 70 75 . 80 

Leu Ser He Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys ;^sn 
85 90 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr He Ser 
100 105 110 

Glu Lys Thr Ser Asp Gin He His Phe Phe Phe Ala Lys Leu Asn Cvs 
115 120 125 

Arg Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 
130 135 140 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin «Vsp 
145 150 155 160 

He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 
165 170 175 
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70 



75 



20 



25 



30 



35 



40 



Glu Asn Kla Gl u Gin Set Arg AIs Ala 3ie Asn Lys Trp Vol Ser i*sri 
380 lee* ISO 

Lys Thr Glu Gl y Arg 3)e Thr Asp Vai lie Pea Ser Glu Ala lae Asn 

200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr lie Tyr P>j& Lys Gly Leu 
210 2:S 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr 
225 230 235 v-O 

Lys A-la Asp Gly Glu Ser Cys Ser Ale Ser Met Met Tvr Gin Glu Gly 
245 ■ 250 " 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Vsl Leu Glu Leu 
260 255 270 

Pro Phe Lys Gly Asp Asp He Thr Met Val Leu He Leu Pro Lvs Pro 
275 2S0 285 

Glu Lys Ser Leu PJ.a Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 
290 295 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Mer Met Leu Val Val His h',e^ 
305 310 315 320 

Pro A.rg Phe Arg He Glu Asp Gly Phe Ser Leu Lys -Glu Gin Leu Gin 
325 330 335 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro 
340 345 250 

Gly He Val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 
355 360 365 

His Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala PJ.a 
370 375 380 

Ser Thr Ala Val Val He Gly Pro Arg Ser Leu Asn Pro Asn Arg Val 
385 3S0 395 ^00 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe He Arg Glu Val Pro 
405 410 415 

Leu Asn Thr He He Phe Me^ Gly Arg Val Ala Asn Pre Cys Val Lys 
420 425 430 



(2) INrOP>l»iTIOW FOP. SEO ID NO: 7 ; 

(i) SZQVZyJCZ CHPS'JkCTZF.ISTJCS: 

(A) LEWGTH; 4 64 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: pro;:ein 

{>:i) SZQVZllCE DESCRIPTIOJs': SEQ ID HO: 7: 



55 



45 



cP 0 568 833 A1 



Met Tyr Ser Asn Val II* Cly Thr Val Thr Ser Gly Lys Arg Lvs Va^ 
-32 -30 -25 _20 



Tyr 



Leu Leu Ser Leu Leu Leu Il» Gly Phe Tro Asp Cys Val Thr Cvs 
-IS -20 -5 



His Gly Ser Pro Val Asp lie Cys Thr Ala Lys Pro Arg Aso He Pro 
^ ^ 10 " 15 

. Met Asn Pro Met Cys He Tyr Arg Ser Pro Glu Lys Lys Ala Thr Glu 
20 25 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg Val 

35 40 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 
50 55 60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 
«5 70 75 80 

Leu Ser He Ser Thr Ala Phe Ala Net Thr Lys Leu Gly Ala Cys Asn 
85 90 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Aso Thr He Se- 
100 105 * 110 

Glu Lys Thr Ser A^p Gin He His Phe Phe Phe Ala Lys Leu Asn Cys 
115 120 125 

Arg Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 
130 135 140 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin ^ 
145 150 155 i" 

He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 
165 170 175 

Glu Asn Ala Glu Gin Ser Arg Ala Ala He Asn Lys Trp Val Ser Asn 
180 185 190 

Lys Thr Glu Gly Arg He Thr Asp Val He Pro Ser Glu Ala He Asn 
195 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu A.sn Thr Arg Lvs Glu Leu Phe Tyr 
"5 230 235 ' 240 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Glv 
245 250 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 
260 265 270 

Pro Phe Lys Gly Asp Asp He Thr Met Val Leu He Leu Pro Lys P-o 
275 280 285 

Glu Lys Ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val » eu 
290 295 300 
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Gir: Giu Trp Leu Aa-p Cl\s L.*u Glu civ M5'« M^'w Leu Vai VhX His ^5ev 

Pre Arg ?he Arg He Giu Asp Gly Phe Ssr Leu Ly5 Glu Gin Lftu Gl r. 

32S 130 235 

Asp Met Gly Leu Val A^p Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro 

340 545 250 

Gly lie Vfcl Ala Glu Gly Arg Asd Asp Lfeu Tyr VaJ Ser Asp Ala Phe 

255 36*0 * 365 

His Lys AJa Phe Leu Glu Vtl P.sn Glu Glu Gly Ser Glu AJ a Ala Ala 
370 3"?5 sac 

Ser Thr Ala Val Val lie Tyr Pro Arg Ser Leu Asn Pro Asn Arg Val 
3B5 390 395 400 

Thr Phe Lys A.la Asn Aj:g Pro Phe Leu Val Phe lie Arg Glu Val Pre 
405 410 415 

Leu Asn Thr He He Phe Met Gly Arg Val Ala Asn Pro Cys Val Lys 
420 425 430 



(2) IIJFORNATIOH TOrK SEQ ID NO: 6: 

. (i) SEQUENCE CK.J^.FACTSP.1 ST2CS : 

(A) LENGTH: 464 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Met Tyr Ser Asn Val He Gly Thr Val Thr Ser Gly Lys Arg Lys Val 
-32 -30 -25 -20 

Tyr Leu Leu Ser Leu Leu Leu He Gly Phe Trp Asp Cys Val Thr Cvs 

-15 -10 -5 

His Gly Ser Pro Val Asp He Cys Thr Ala Lys Pro Arg Asp He Pro 
13 10 15 

Met Asn Pro Met Cys He Tvr Arg Ser Pro Glu Lvs Lys Ala Thr Glu 
20 25 ' 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg Val 
35 40 45 

Trp Glu Leu Ser Lys A.la Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 

50 55 60 

Kis Leu Ala Asp Ser Lys A.sn Asp Asn Asp Asn He Phe Leu Ser Pro 

65 70 IS eo 

Leu Ser He Ser Thr A.la Phe Ala Met Thr Lys Leu Gly A.la Cys Asn 
B5 90 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr He Ser 
100 105 110 
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Glu Lys Thr Ser Asp Gin lie His Phe Phe Phe Aia Lvs Lau Asn Cvs 

120 

Azg Leu Tyz Arg Lys Ala A.n Lys Ser Sez Lys Leu Val Ser Ale Asn 

135 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin ^so 

155 iVo 

He Ser Glu Leu Val Tyr Gly Aia Lys Leu Gin Pro Leu Phe Lys 

155 170 • ' 

Glu Asn Ala Glu Gin Ser Arg Ala Ala He P^n Lvs Trp Val Se- Asn 
180 185 - ^ 

Lys Thr Glu Gly Arg He Thr Asp Val He Pro Ser Glu Ala He Asn 

195 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lvs Gly L-u 

215 220 

Trp Lys ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr 

2o0 235 240 

Lys Ala Asp Gly Glu ser Cys Ser A^a Ser Met Met Tyr Gin Glu Gly 
245 250 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 
260 265 270 

Pro Phe Lys Gly Asp Asp He Thr KeC Val Leu He Leu Pro Lys Pro 

Glu Lys Ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 
"^'^ 295 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His Met 

310 315 320 

?ro Arg Phe Arg lie Glu Asp Gly Phe Sex Leu Lys Glu Gin Leu Gin 
325 330 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro 

345 

Gly He Val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 
J35 350 365 

His Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala 

375 380 

ser Thr Ala Val Val lie Trp Pro Arg Ser Leu Asn Pro Asn Arg Val 

395 400 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe He Arg Glu Val Pro 

410 415 

Leu Asn Thr He He Phe Met Gly Arg Val Ala Asn Pro Cys Val Lys 
^20 425 430 ^ 
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(2) IWFORMATIOK FOR SEQ It. MO: 9: 

ii) SSOUEHCE CKA.F:ACT£?:1STjC£: 

(A) LEHGTH: 4 64 amino acids 

(B) TYPE: amino acid 
ID) TOPOLOGY: linear 

Cii) MOLECULE TYPE: protein 

(>:i) SEOUEHCE DESCR:PT30W: SBQ ID IIO: 9: 



Mec Tyx Ser Asn Val He Gly Thr Val 7hr Ser Giy Lys Arg Lys Val 

Tyr Leu Leu Ser Leu Leu Leu Ue Gly Phe Trp Asp Cys Val Thr Cys 

His Gly ser Pro Val Asp He Cys Thr Ala Lys Pro Arg Asp He Pro 
^ ^ 10 15 

Met A^n Pro .Met Cys He Tyr Arg Ser Fro Glu- Lys Lys Ala fhx Glu 

25 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg Vai 
■'^ 40 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tvr Gin 

55 60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 

^° 80 

Lexi Ser He Ser Thr Ala Phe Ala Wer Thr Lys Leu Gly Ala Cys Asn 

90 ^5 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr He Se^ 

. -^"^ HQ 

Glu Lys Thr Ser Asp Gin He His Phe Phe Phe Ala Lys Leu Asn Cys 

120 225 

Arg Leu Tyr Axg Lys Ala Asn Lys Sex Sex Lys Leu Val Ser Ala Asn 
JJU 135 

Arg Leu Phe Oly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin A^p 

lie ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 

Glu Asn Ala 61u Gin Ser Arg Ala Ala lie Lys Trp Val Ser Asn 

IBS 190 

Lys Thr Glu Gly Arg He Thr Asp Val He Pro Sex Glu ^Jla He Asn 

200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 



210 



215 



220 



Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr 

235 » -»ln 



24 0 



l.y» Ala Asp Gly Glu Ser Cys Sex Ala Ser Hez Met Tyr Gin Glu Gly 
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245 250 



255 



Lys Phe Arg Tyr Arc Arg Val Ala Glu Gly Thr Gin Val Leu du L-u 
260 265 270 

Pro Phe Lys Gly Asp Asp He Thr Met Vai Leu He Leu »-o Lvs »-o 
^'^S 280 285 " 

Glu Lys Ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val L-u 
290 295 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His Me- 
310 315 320 

Pro Arg Phe Arg He Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 
325 330 335 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Giu Lys Ser Lys Leu Pro 
340 345 

Gly He Val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 
355 360 365 

His Lys Ala Phe Leu Glu Val Asn Glu Giu Gly Ser Glu Ala Ala Ala 
370 3-75 

Ser Thr Ala Vai Val He Val Pro Arg Ser Leu Asn Pro Asn Arg Va> 
390 395 ^ 400 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Vai Phe He Arg Glu Val Pre 
405 410 415 

Leu Asn Thr He He Phe Met Gly Arg Val Ala Asn Pro Cvs Val Lvs 
420 425 430 



(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 4 64 amino acids 
(3J TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

Met Tyr Ser Asn Val He Gly Thr Val Thr Ser Gly Lys Arg Lys Val 
~32 -30 -25 -20 * " 

Tyr Leu Leu Ser Leu Leu Leu He Gly Phe Trp A.sp Cys Val Thr Cys 

-10 -5 

His Gly Ser Pre Val Asp He Cys Thr Ala Lys Pro Arg Asp He Pro 
15 10 15 

Met Asn Pro Met Cys He Tyr Arg Ser Pro Glu Lys Lys Ala Thr GiU 
20 25 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg Val 
35 40 45 
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Trp Glu Leu Sex Lye Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 
50 SS 60 * 

His Leu Ala Asp Ser Lys A.5r* .Asp .Asn Asp Asn lie Phe Leu Ser Pre 
65 70 75 80 

Leu Ser He Ser Thr Ala Phe -Ala Met Thr Lyc Leu Glv Ala Cys A-Sn 
85 90 ' 95 

Asp Thr Leu Gin Gin Leu .Mer Glu Val Phe Lys Phe Asp Thr lie Ser 
100 105 110 

Glu Lys Thr Ser Asp Gin lie Kis Phe Phe Phe AJa Lys Leu A.sn Cys 
115 120 125 

Arg Leu Tyr Arg Lys A.la A.sn Lys Ser Ser Lvs Leu Val Ser AUa A.sn 
130 135 ' 140 

Arg Leu Phe Gly hsp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin A.sp 
145 150 155 160 

lie Ser Glu Leu Val Tyr Gly Ala Lvs Leu Gin Pro Leu Asp Phe Lvs 
ie5 ' 170 175 

Glu Asn AJa Glu Gin Ser Arg Ala Ala lie Asn Lys Trp Val Ser .Asn 
IBO leS ISO 

Lys Thr Glu Gly Arc He Thr Asp Val He Pro Ser Glu .Ala He .Asn 
195 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu P.sn Thr Arg Lys Glu Leu Phe Tyr 
225 230 235 240 

Lys Ala Ksp Gly Glu Ser Cys Ser Ala Ssr Met Met Tyr Gin Glu Glv 
245 250 255 

Lys Phe Arg Tyr Arg .Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 

260 265 270 

Pro Phe Lys Gly Asp A.sp He Thr Met Val Leu He Leu Pro. Lys Pro 
275 280 2B5 

Glu Lys Ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 
290 295 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His .Met 
305 310 315 320 

Pro Arg Phe Arg He Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 
325 330 335 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lj's Ser Lys Leu Pro 

340 345 350 

Gly He Val .Ala Glu Gly A.rg Asp Asp Leu Tyr Val Ser Aso AJ.a Phe 
355 zeo 365 

-His Lys A.la Phe Leu Glu Val Asn Glu Glu Gly Ser Glu A^a A.la Ala 
370 375 380 
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Ser Thr Ala Val Val He Leu Pro Arg Ser Leu Asn Pro Asn Arg Val 
390 395 400 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe He Arg Glu Val Pro 
^OS 

Leu Asn Thr He He Phe Met Gly Arg Val Ala Asn Pro Cvs Val Lvs 
420 42S 430 



(2) INFORKATIOW FOR SSQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 64 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

Met Tyr Ser Asn Val He Gly Thr Val Thr Ser Gly Lys Arg Lys Val 
-32 -30 -25 -20 

Tyr Leu Leu Ser Leu Leu Leu He Gly Phe Trp Asp Cys Val Thr Cys 
~15 -10 -5 

His Gly Ser Pro Val Asp He Cys Thr Ala Lys Pro Arg Asp He ^ro 
is 10 15 

Met Asn Pro Met Cys He Tyr Arg Ser Pro Glu Lys Lys Ala Thr Glu 
20 25 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg Val 
35 40 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 
50 55 60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 

70 75 80 

Leu Ser He Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys Asn 
85 90 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr He Ser 
100 105 110 

Glu Lys Thr Ser Asp Gin He His Phe Phe Phe AJa Lys Leu Asn Cys 
liS 120 125 

Arg Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 
130 135 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Asp 

He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lvs 
i6S 170 175 ^ 

Glu Asn Ala Glu Gin Ser Arg Ala Ala He Asn Lys Trp Val Ser Asn 
1^0 185 190 
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Lys Thr Glu Gly Arg lie Thr Asp Val life rTo S&r Glu Ala lie Asn 
19S 200 I'OS 

Glu Leu Thr Vol Leu Val Leu Vai Am Thr 3i& Tyr ?he Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys Phe £er Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr 

225 230 240 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Mei Met Tvr Gin Glu Glv 
2«S 250 ' 255 

Lys Phe Arg Tyr A,rg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 
260 265 270 

Pro Phe Lys Gly Asr> A.sp lie Thr Met Val Leu lie Leu Pro Lys Pro 
275 260 285 

Glu Lys Ser Leu AJa Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 
290 295 300 

Gin Glu Trp Leu Asd Glu Leu Glu Glu Met Met Leu Val Val His Met 
305 * 310 315 320 

Pro A.rg Phe A.rg lie Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 
325 330 335 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro 
34 0 34 5 350 

Gly lie Val Ala Glu Gly A^rg Asp Asp Leu Tyr Val Ser A.so AJ.a Phe 
355 360 365 

His Lys Ala Phe- Leu Glu Val Asn Glu Glu Gly Ser Glu Aj.a AJ.a AJ.a 
370 375 280 

Ser Thr Ala Val Val A.la Val Pro Arg Ser Leu Asn Pro Asn A.rg Val 
385 390 395 400 

Thr Phe Lys Ala Asn A.rg Pro Phe Leu Val Phe lie Arg Glu Val Pro 

405 410 415 

Leu Asn Thr He He Phe Met Gly Arg Val AJa Asn Pro Cys Val Lys 
420 425 430 



(2) INFORMATION FOP SEQ ID WO: 12: 

(i) SEQUENCE CRAPACTERISTICS: 
<A) LENGTH: 4 64 amino acids 
(E) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(Xi) SEQUENCE DE5CRIPTJ0K: SEQ ID NO: 12: 

Met Tyr Ser Asn Val He Glv Thr Val Thr Ser Glv Lys Arg Lys Val 
-32 -30 ' -25 ' -20 
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Tyr Leu v.. s.r Leu Leu Leu He Gly Phe Txp Asp Cys VaX Thr Cy. 

His Gly ser Pro Val Asp He Cys Thr Ala Lys Pro Ar, Asp lie Pre 

10 15 

Met P.o Met Cys He Tyr Arg Ser Pro x.ys Lys Ala T.r Glu 

25 30 
ASP Glu Gly ser Glu Gin Lys lie Pro Glu Ala Thr Asn Arg Arg Val 

45 

Trp Glu Leu Ser Lys Ala ser Arg Phe Ala Thr Thr Phe Tyr G^n 

60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 

I.eu ser Zle Ser Thr Ala Phe A^a „et Thr Lys Leu Gly Ala Cys As^ 

^ 95 
ASP Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr He Ser 

Clu Lys Thr Ser Asp Gin He His Phe Phe Phe Ala Lys Leu Asn Cvs 

125 

Arg Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Val Sec Ala As 

140 

Axg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Asp 

160 

He ser Glu Leo Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 

1/0 

Glu Asn Ala Glu G^n s**r z.i* m 

ill " ""'^ t«t '"'^P A«n 

Lys Thr Glu Gly Arg He Thr Asp Val He Pro Ser Glu Ala He Asn 

200 205 
Clu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr 

240 

Lys Al, Asp Gly clu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Gly 

255 

Lys Phe A.g Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 

270 

Pro Phe Lys Gly Asp Asp He Thr Met Val Leu He Leu Pro Lys Pro 

280 285 
Glu Lys ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 

300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His Met 

320 



n 
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Pro Arg Phe Arg lie Giu Asp G3y ?he Ser Leu Lyr GIu Gin Leu 33 n 
il'S i:^o 33S 

Asp Met GJy Leu VaJ Asp Leu Phe Ser Pro GJu Lys Ser Lys Leu Pro 
540 34= 250 

Gly lie Val Ala Glu Cly Arg As? Asp Leu Tyr Vai Ser Asp Ale Phe 

3S5 360 355 



10 



His Lys Ala Phe Leu Glu Val Asn Giu Giu Giy Ser Glu A.la A.la Ala 
370 375 3B0 



Ser Thr Ala Val Val Leu Phe Pro Arg Ser Leu Asn Pro A.sn Arg Val 
385 350 3S5 400 



15 



Thr Phe Lys Ale Asn Arg Pro Phe Leu Val Phe lie Arg Glu Val Pro 
405 410 415 

Leu Asn Thr lie lie Phe Met Gly Arg Val A^a Asn Pro Cys Val Lys 

420 425 430 



25 



30 



35 



40 



45 



SO 



(2) IWFOP>iATION rOF. 5EQ ID WO: 23: 

ti) SEQUENCE ChLkPACTERI ST2CS: 
(A) LENGTH: 4 64 arrdno acids 
(5) TYPE: amino acid 
(D) TOyOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(>:i) SEQUEHCS DESCRIPTION: SEQ ID WO: 13: 

Met Tyr Ser Asn Val lie Gly Thr Val Thr Ser Gly Lys Arg Lys Val 
-32 .-30 -25 -20 

Tyr Leu Leu Ser Leu Leu Leu lie Gly Phe Tro Asp Cys Val Thr Cys 
-IS -10 ' «5 

His Gly Ser Pro Val Asp He Cys Thr ?^J,a Lys Pro Arg Aso He Pro 
1 5 30 • * 15 

Met Asn Pro Met Cys He Tyr Arg Ser Pro Glu Lvs Lys Ala Thr Glu 
20 25 " 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg Val 
35 40 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 
50 55 60 

His Leu AJ.a Asp Ser Lys Asn Asp Am Asp Asn He Phe Leu Ser Pro 
65 70 75 80 

Leu Ser He Ser Thr A.la Phe Ala Met Thr Lys Leu Giy AJa Cys Asn 
85 PO 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe A.sp Thr He Ser 
100 105 110 

Glu Lys Thr Ser Asp Gin He His Phe Phe Phe Ala Lys Leu Asn Cvs 
115 120 125 
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Arg Leu Tyr Ar, Lys Ala Asn Lys Ser Ser Lys .e. Val Ser Ala ,.sn 

Ar, .eu Phe aiy Asp Lys Ser Leu Thr Phe Asn ci« Thr Tyr Gin a.o 

16*0 

lie ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lvs 

170 

Glu Asn Ala Glu Gl„ Ser Ar. Ala Ala lie As„ Lys Trp Val Ser Asn 



190 



I.ys Thr Glu Gly Ar, He Thr Asp Val He Pro Ser Glu Ala He Asn 



200 205 



Glu Leu Thr Val Leu Val Leu Val Asn Thr lie Tyr Phe Lys Gly Leu 

220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tvr 

Lys Ala Asp Gly Glu Ser Cys Ser ser Met Met Tyr Gin Glu G^ v 

250 255 • 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 



265 270 



Pro Phe Lys Gly Asp Asp He Thr Met Val Leu He Leu Pro Lys P:o 

^80 285 
Glu Lys ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 



300 



Gin Glu Trp Leu Asp Glu Leu Glu Glu Me= „ec Leu Val Val His Met 

320 

Pro Arg Phe Arg He Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 

335 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro 

Gly lie val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 

365 

Hi. Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala 

^'^ 380 
ser Thr Ala Val Val Ala Tyr Pro Arg Ser Leu Asn Pro Asn Arg Val 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe He Arg Glu Val Pro 



415 



Leu Asn Thr lie He Phe Met Gly Arg Val Ala Asn Pro Cys Val 



£ --— '^'jT- Lys 



(2) INFORMATION TOR SEQ ID NO: 14: 
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(i) SEC'USWCE CH>.FACT-:R15TICS: 
CM I.EMGTH : 4 64 amine- acids 
l£l TVPE: amino acid 
ID) TOPOLOGY: line&r 

(ii) MOLECULE TYPE: protein 

(>:i) SEOUENCE DESCR3 PTIOW : SEQ lEi NO: 14: 

Met Tyr Ser Asrs Val He Gly Thr Val Thr 5er Giy Lys Arg Lys Vai 
-32 -30 ' -2S -20 

Tyr Leu Leu Ser Leu Leu Leu He GJy Phe Trp Asp Cys Val Thr Cys 
-15 -iO -S 

His Gly Ser Pro Val Aso He Cys Thr Ala Lys Pro Arc P.sp He Pro 
1 5 * 10 "is 

Met A.sn Pro Met Cys He Tyr Arg Ser Pre Glu Lys Lys Ala Thr Glu 
20 25 30 

Asp Glu Gly Ser Glu Gin Lvs He Pro Glu Ala Thr Asn Arg Arg Val 
35 " 40 4S 

Trp Glu Leu Ser Lys AJ.a Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 
50 55 60 

His Leu Ala Asd Ser Lys Asn Asd Asn Asp' Asn He Phe Leu Ser Pro 
65 ' 10 ' 75 80 

Leu Ser He Ser Thr Ala Phe A.la Met Thr Lys Leu Gly AJLa Cys A.sn 
85 90 CiS 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe A.sp Thr He Ser 
100 105 110 

Glu Lys Thr Ser -Asp Gin He His Phe Phe Phe Ala Lys Lsu Asn Cys 
115 120 125 

Arg Leu Tyr Arg Lys A.la Asn Lys Ser Ser Lys Leu Val Ser A.la Asn 
130 135 140 

Arg Leu Phe Gly A.sp Lys Ser Leu Thr Phe A.sn Glu Thr Tyr Gin Asp 
145 150 155 160 

He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu A.sp Phe Lvs 
165 170 175 

Glu Asn Ala Glu Gin Ser Arg Ala Ala He Asn Lys Trp Val Ser Asn 
180 165 190 

Lys Thr Glu Gly Arg He Thr Asp Val He Pro Ser Glu Ala He A.sn 
195 ' 200 205 

Glu Leu Thr Vai Leu Val Leu Vel Asn Thr He Tyx Phe Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tvr 
225 230 235 240 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Gly 
245 250 255 
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l^ys Ph. .r, T,. A.. OI. cly r.r Cl„ vai Le„ 



Phe Lys oiy A.p ..p ,Xe Thr Mec Val x.eu lie Leu Pro Ly, P.o 
Clu Lys Ser Leu Ala Lys Val Clu Lys CIu Leu Th. p.o GIu Val 



u Leu Ciu Glu Met 



Cln Clu T.-P Leu Asp Cl„ 



320 



ro A., P.e A., ,ae Clu Asp Cly P.e Se. Leu Ly, ci„ cin Leu Cln 

335 



Asp Met Gly Leu Val Aso Leu »he Se- Pi^o rit. t 

340 • ^'^^ ^ys Leu Pro 

"^^^ 350 

Cly lie val Ala Glu cly A.. A,p Asp Leu Ty. Val s« Asp Al, Phe 

•'^^ 365 
His Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala .Ala 

3lf "'"^ ^-'^ ^" A,„ Ar, val 

^^^^ 400 
Thr Phe Lys Ala A=„ A., p.o P.e Leu Val Phe ne Ar. Glu Val P.o 

Leu Asn r^r lie lie PHe Mec Cly A.| Val Ala Asn P.o Cys Val .,3 

430 

(2> INFORMATION FOK SEQ ID NO: 15: 

(i) SBQVBl'iCE CHARACTERISTICS- 

(A) LENGTH: 4 64 amino acids 

(B) TVPE: amino acid 
(D) TOPOLOGY: linear 

(ii) KOLSCULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

Met Tyr Ser Asn Val He Gly Thr Val Th- ^i , 

-32 -30 ^ .pf Gly Lys Arg Lys Val 

-20 

Tyr Leu Leu Ser Leu Leu Leu lie Gly Phe Trp Asp Cys Val Th. Cys 
His Cly sex Pro Val Asp lie Cys Thr Ala Lys Pr! Ar. Asp lie Pro 
Met As„ Pro Cy, lie Tyr Ar, s.r Pro Glu Lys Lys Ala Thr Glu 

ASP GXu Gly ser Glu Gin Lys Xle Pro Glu Ala Thr Asn Ar^ Ar, Val 
Trp Clu Leu Ser Lys Ala Asn Ser Ar, Phe Ala Thr Thr Phe Tyr Gin 



60 
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His Leu A3c Xsp Ser Lys >,£r» Asd Asn Asp Atn 3 3e Phfe Lcu Ser Pro 

eS 70 75 80 

beu Ser jJe Ser Thr Aia Phe A.ls Met Thr Lys Leu GJ v Ale Cys Asn 
5 es &0 ' ?5 

Aso Thr Leu Gin Glr» Leu Met Glu Val Phe Lys Phe Asp Thr lie Ser 

3 00 3 05 210 

Glu Lvs Thr Ser Asd Gin lie His Phe Phe Phe Ala Lys Leu Asn Cys 

10 ' 115 ' 120 325 

Arg Leu Tyr Arq Lys Ala A.sn Lys Ser Ser Lys Leu Val Ser Als Asn 

130 ' 135 140 



75 



20 



25 



30 



35 



40 



45 



50 



Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Giu Thr Tyr Gin A.sp 
. 145 150 155 160 

lie Ser Glu Leu Val Tvr Gly AJ.a Lvs Leu Gin Pro Leu A,sp Phe Lys 
iSS ' ' 370 175 

Glu Asn Ala Glu Gin Ser Arg Ala Ala lie Asn Lvs Tra Vel Ser A.sn 
180 leS * 190 

Lvs Thr Glu Gly A.rg He Thr Asp Val He Pro Ser Glu Ala He A.sn 
195 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys ?he Ser Pro Glu Asn Thr A.rg Lys Glu Leu Phe Tyr 
225 230 235 240 

Lys Ala A.stj Gly Glu Ser Cvs Ser Ala Ser Met Met Tvr Gin Giu Glv 
245 250 255 

Lys Phe A^g Tyr Arg .Arg Vsl .Ala Glu Gly Thr Gin Vai Leu Giu Leu 
260 265 270 

Pro Phe Lys Gly Asp A.sp He Thr Met Val Leu He Leu Pro Lys Pro 

275 280 285 

Glu Lys Ser Leu Ala Lys Val Giu Lys Glu Leu Thr Pro Giu Vai Leu 
290 255 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Mec Met Leu Val Val Kis Met 
305 310 315 320 

Pro Arg. Phe Arg He Glu A.sp Gly Phe Ser Leu Lys Glu Gin Leu Gin 
325 330 335 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro 
340 345 350 

Gly He Val Ala Glu Gly Arg .Asp Asp Leu Tyr Val Ser A.sp A.la Phe 

355 56*0 565 

His Lys Ala Phe Leu Glu Val Asn Glu Giu Giy Ser Olu A.la A.la AJ.a 
370 375 380 

Ser Thr Ale Val Val Lej Trp Pro Arg Ser Leu Asn Pro A-sn Arg V&l 
385 390 395 " 400 
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Thr Phe Lys Ala Asn Arg Pro ?he Leu Vai ?he lie A-g Glu Val ^'-o 

410 

Leu Asn Thz lie He Phe Met Gly Arg Val Ala Asn Pra Cys Val Lys 

425 



(2) INFORMATION TOR SZQ ID NO: 16: 

(i) SEQUENCE CH.i^?ACT£RlSTICS: 
(A) LENGTH: 4 64 amino acids 
tB) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

Met Tyr Sex Asn Val He Gly Thr Val Thx Ser Gly Lys Arg Lys Val 
-^^ -25 -20 

Tyr Leu Leu Ser Leu Leu Leu He Gly Phe Trp Asp Cys Val Thr Cys 
-i^ -10 -5 

His Gly Sex Pro Val Asp lie Cys Thr Ala Lys Pro Arg Asp He Pro 
^5 10 15 

Met Asn Pro Met Cys Ue Tyr Arg Ser Pro Glu Lys Lys Ala Thr Glu 

25 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg V^l 
35 40 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 



60 



His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 

'^^ 75 80 

Leu Ser He Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys Asn 
83 90 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr He Se- 

105 

Glu Lys Thr Ser Asp Gin He His Phe Phe Phe .Ma Lys Leu Asn Cys 
115 120 

Arg Leu Tyr Arg Lys Ma Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 
• 135 140 

Axg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Aso 
" 150 155 jg-Q 

lie ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 
165 170 i-js ' 

Glu Asn Ala Glu Gin Ser Arg Ala Ala lie Asn Lys Trp Val Ser Asn 

185 190 



CO 



EP 0 568 833 A1 



Lys Thr G)u Gly Arg 



Glu Leu Tnr Val Leu 
1*10 

Trp Lys Ser Lys Phe 
225 

Lys Ala Asp Gly Glu 
24S 



Lys Phe A.rg Tyr Arg 
260 



Pro Phe Lys G3y Asp* 
275 



Glu Lys Ser Leu A.ld 
290 

Gin Glu Trp Leu Asp 
305 



Pro A.rg Phe A.rg lie 
325 



ASD Hez Gly Leu Val 
340 



Gly lie Val AJ.3 Glu 
355 



His Lys Ala Phe Leu 
370 



Ser Thr Ala Val Val 

385 



Thr Phe Lys Ala A.sn 
405 

Leu Asn Thr lie lie 
420 



:2e Thr .L.sp VeJ lie 
200 

Val Leu Vai Asn Thr 
215 

Ser Pro Glu Asn Thr 
230 

Ser Cvs Ser A.le Ser 
250 

Arg Vol AJ.a Glu Gly 
265 

Asp lie Thr Met V&l 

280 

Lvs Vcl Glu Lys Glu 
295 

Glu Leu Glu Glu Met 

3i0 

Glu A.sp Gly Phe Ser 
330 

A.SD Leu Phe Ser Pro 
345 

Gly Arg A.sd Asp Leu 
360 

Glu Val Asn Glu Glu 
375 

Ala Val Gly Arg Sex 
3S0 



A.rg Pro Phe Leu Val 
410 

Phe Mer Gly Arg Val 
425 



f*ro Ser Glu Aia lie .Asr. 



lie Tyr Phe Lys Gj y Lsu 
220 

A.rg Lys Glu Leu Phe Tyr 
225 240 

Met Mec Tyr Gin Glu Gly 
255 

Thr Gin Val Leu Glu Leu 
270 



Leu lie Leu Pro Lys Pro 

285 

Leu Thr Pro Glu Val Leu 
300 

Met Leu Val Val His Mez 
315 220 

Leu Lys Glu Gin Leu Gin 
335 

Glu Lys Ser Lys Leu Pro 
350 

Tyr Vai Ser A^p Ala Phe 
555 

Gly Ser Glu Ala AJ.a Aaa 
380 

Leu .Ksn Fro A.sn A.rg Val 
295 400 

Phe lie Arg Glu Val Pro 
415 

Ala Asn Pro Cys Val Lys 
430 



f2) INFOPJHATION FOR SZQ ID MO: 17: 

ii) SEQUENCE CKA.RACTER3STICS: 
{A) LENGTH: 4 64 amino acids 
(B) TYPE: amino acid 
{D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

iKX) SEQUEWCE DESCRIPTION: SZQ ID NO: 17: 

Net Tyr Ser Asn VbI lie Glv Thr Val Thr Ser Gly Lvs Arg Lys Val 
-32 -30 -25 -20 

Tyr Leu Leu Ser Leu Leu Lsu lie Gly Phe Trp Asp Cvs Val Thr Cys 
-15 -10 -5 



G1 
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His Gly Ser Pro Val Asp He Cys Thr Aia Lys Pro Arg Aso t>,» o-o 
* 3 iO -35 

Met Asn Pro Met Cys lie Tyr Arc Ser Pro Glu Lys Lys Aia Thr Glu 
-° 25 30 

Asp Glu Giy Ser Glu Gin Lys lie Pro Glu Ala Thr Asn Arg Arg Val 

35 40 



45 



Trp Glu Leu Ser Lys Ala Asn Ser Arg ?he Ala Thr Thr Phe Tyr Gin 

^5 60 

His Leu PJLa Asp Ser Lys Asn Asp Asn Asp Asn lie Phe Leu Se- ^ro 

■'O 75 80 

Leu Ser lie Ser Thr Phe Ala Met Thr Lys Leu Gly Ala Cys Asn 

8S 90 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr He Ser 
100 105 110 

Glu Lys Thr Ser Asp Gin He His Phe Phe Phe Ala Lys Leu A^n Cys 

11^ 120 125 

Arg Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 
^"^^ 135 140 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Asp 

155 

He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 

170 175 

Glu Asn Ala Glu Gin Ser Arg Ala Aia He Asn Lys Trp Val Ser As- 
180 185 190 

Lys Thr Glu Gly Arg He Thr Asp Val He Pro Ser Glu Ala He Asn 
1'^ 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 

^1° 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu G^ v 

250 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 

2o0 ■ 265 . 270 

Pro Phe Lys Gly Asp Asp He Thr Met Val Leu He Leu Pro Lys Pro 

280 285 

oan ^^"^ ""^^ <=i" Thr Pro Glu Val Leu 

295 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His Met: 

310 315 320 

Pro Arg Phe Arg He Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 
325 330 335 
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Aso Met Gly Leu VaJ A-sc. Le-u Fhe Set Pro Glu Lvs 5er 2,ys Leu Pro 

Gly lie Vo) Aia Glu Gly Arg Asp Asd Lcu» Tvr Val Ser Asp Aic Phe 
5 35e. SeO " 365 

His Lys Ala Phe Leu Glu Vai Asn GJu Glu Gi y Ser Glu >J& Als Alfe 
370 37S 360 

Ser Thr Ala Val Val AJa lie y Arg Ssr Leu Asn Pro Asn A.rg Val 
10 365 3&0 395 400 

Thr Phe Lys ^Ja Am A.rg Pro Phe Leu Vsl phe lie Arg Glu Val Pro 
405 410 415 

Leu Asn Thr He lie Phe Met Gly Arg Val A.la Asn Pro Cys Val Lys 
75 ij20 425 430 



SO 



25 



30 



35 



40 



45 



50 



(2) XUrOPyjKTlOU for SZQ id KO: IS: 

(i) SEQUENCE CHA.PACTEP.IST3 CS: 

(A) LE}>»GTH: ACA amino acids 

(B) TYPE: ajrdno scid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUEWCE DESCRIPTION: SEQ ID KO: 13: 

Met Tyr Ser Asn Val He Gly Thr Vel Thr Ser Gly Lys Arg Lys Val 
-32 -30 -25 -20 

Tyr Leu Leu Ser Leu Leu Leu He Gly Phe Trp A.sp Cys Val Thr Cys 
-15 -10 -5 

His Gly Ser Pro Vsl Asp He Cys Thr Ala Lvs Pro Arg Asp He Pro 
1 5 10 ' 15 

Met Asn Pro Met Cys He Tyr Arg Ser Pro Glu Lys Lys Ala Thr Glu 
20 25 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg Val 
35 4 0 4 5 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 
50 55 60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asi> Asn He Phe Leu Ser Pro 
65 70 * 75 80 

Leu Ser He Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys Asn 

85 90 95 

Asp Thr Leu Gin Gin Leu Me-: Glu Val Phe Lys Phe Asp Thr lie Ser 
100 105 110 

Glu Lys Thr Ser A.sp Gin He His Phe Phe Phe Ala Lys Leu A.sn Cys 
115 120 125 



55 
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D 



Arg Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Val Ser Ala Asr. 
130 135 uo 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Ty- Gin Asi 

1^0 155 160 

21e Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asd «h- Lvs 
165 170 * 175 

Glu Asn Ala Glu Gin Ser Arg Ala Ala He Asn Lvs Trp Val Ser Asn 
180 185 ' 190 

Lys Thr Glu Gly Arg He Thr Asp Val He Pro Ser Glu Ala He Asn 
195 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 

210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu A^n Thr Arg Lys Glu Leu Phe Ty- 
225 230 235 240 

Lys Ala Asp Gly Glu Ser Cys Sex Ada Ser Met Met Tyr Gin Glu Gly 
245 250 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 
260 265 270 

Pro Phe Lys Gly Asp Asp He Thr Met Val Leu He Leu Pro Lys Pro 
275 2B0 2B5 

Glu Lys Ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 
290 295 30*0 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met .Met Leu Val Val His Met 

310 315 320 

Pro Arg Phe Arg He Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 
325 350 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lvs Ser Lys Leu i>ro 
340 • 

Gly He Val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 
355 360 365 

His Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala 

370 375 380 

Ser Thr Ala Val Val Ala Leu Gly Arg Ser Leu Asn Pro Asn Arg Val 
390 395 400 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe He Arg Glu Val «ro 

'\: 405 • * - * . 4 10 ^^5. 

Leu Asn Thr He He Phe Mez Gly Arg Val Ala Asn Pro Cys Val Lys 
<20 425 430 



(2) INFORMATION FOR SEQ ID HO: 19: 

<i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 464 amino acids 
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tb) T'iT*z,: imino acid 
( C' » TOPO LOG V : 3 i ri e r 

li-) MOLECULE TYPE: piSw-riri 

|>:il SEQUENCE liESCFiI PTl 0)J : SEQ ID HO: 3 9; 

Me:: Tyr Ser Asn Val 2le Gly Thr Val 7hr Ser G3y Lys Arg l^ys Val 
-32 -20 -1-5 '20 

Tyr l*eu Leu Ser Leu Leu Leu ile Gly Phe Trp Acp Cys Val Thr Cys 
-15 -30 -S 

His Gly Ser Pro Val Asp lie Cyz Thr Ala Lys Pro Arg Asp I3e Pro 
15 10 35 

Met Asn Pro Met Cys lie Tyr Arg Ser Pro Glu Lys Lys A.la Thr Glu 
20 25 30 

Asp Glu Gly Ser Glu Gin Lys lie Pre Glu Ala Thr Asn Arg Arg Vel 
35 * AO Ah 

Trp Glu Leu Ser Lvs KLo A.sn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 
50 * 55 60 

Kis Leu Ala Asp Ser Lvs A.sn Aso Asn A.£p Asn He Phe Leu Ser Pro 
55 70 ■ 75 eo 

Leu Ser lie Ser Thr A.la Phe Ala Met Thr Lys Leu Gly Ala Cys A.sn 
65 5.0 9S 

Aso Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr lis Ser 
100 105 110 

Glu Lys Thr Ser Aso Gin He His Phe Phe Phe Ala Lys Leu A.sn Cys 
115 ' 120 12S 

Arg ieu Tyr A.rg Lys AJ.a A.5n Lys Ser Ser Lys Leu Vel Ser A-la Asn 
130 135 140 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe A.sn Glu Thr Tyr Gin Asp 

145 " 150 155 360 

He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu A.sp Phe Lys 
165 170 175 

Glu A.sn Ala Glu Gin Ser A.rg >J.a Ala lie A.sn Lys Trp Val Ser A.sn 
180 165 190 

Lys Thr Glu Gly Arg He Thr Asp Val He Pro Ser Glu Ala He Asn 

1S5 200 • 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr 

225 230 23S 240 

Lys A.la Asp Gly G3 u Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Cly 
245 250 255 

Lys Phe A.rg Tyr Arg Arg Val Als Glu Gly Thr Gin Val Leu G3u Leu 
260 265 270 
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w 



75 



20 



25 



30 



40 



45 



SO 



?--o ?he iys Gly Asp Asp Jl^ Thr Val Leu Leu Pro Ly, Pro 

230 285 

Glu Lys ser Leu Ala Lys Val Glu Lys Giu Leu Thr Pro Giu Vai Leu 

295 

Gin Glu Trp Leu Asp Gi. Leu Glu Glu Mec Met Leu Val Val His Met 

320 

Pro Ar, Phe Arg lie Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 
325 

Asp Mec Gly Leu Vai Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu P^o 

3^-5 350 

Gly lie val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala ?h- 

3eO 

His Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala 

375 

ser Thr Ala Val Val Gly Leu Gly Arg Ser Leu P^n Pro Asn Arg Val 

395 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe He Arg Glu Val Pro 

"'-0 415 
Leu Asn Thr lie He Phe Mec Gly Arg Val Ala Asn Pro Cys Val Lys 

'^-^ 430 



(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHAPJKCTEHISTICS: 

(A) LENGTH: 464 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

35 ^ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

-II ''^^ f|o ^'-y Arg Lys Val 

"25 _20 

Tyr Leu Leu Ser Leu Leu Leu He Gly Phe Trp Asp Cys Val Thr Cys 

~ 5 <, 

His Gly ser Pro Val Asp Ue Cys Thr Ala Lys Pro Arg Asp He Pro 

10 15 

Met Asn Pro Mer Cys He Tyr Arg Ser Pro Glu Lys Lys Ala Thr Glu 

25 30 

Asp Glu Gly ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg Val 

40 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe AJla Thr Thr Phe Tyr Gin 



60 
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70 



75 



20 



25 



30 



35 



40 



45 



50 



His Leu AJs Asp Ser Lvs Asn Aso .-.sn Asp /vsi> He Phe Leu Ser Pro 
65 70 . ' £0 

Leu Ser lie Ser Thr Ala Phe Ala Met T!ir L/i Leu Gly Ala Cys Atn 
£5 i#0 9S 

Asp Thr Leu Gin Gin Leu Met Glu VaJ Phe Lys Phe Asp Thr ile Ser 
TOO 30S 110 

Glu Lys Thr Ser Asc Gin lie His I'he Phe Phe -Ala Lys Leu A.sn Cvs 
335 * 230 125 

A'-Q Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Vsl Ser AJ.a A^sn 
130 140 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin A.sp 
145 150 135 160 

lie Ser Glu Leu Vel Tyr Gly Ale Lys Leu Gin Pro Leu Asp Phe Lys 
165 170 175 

Glu Asn Ala Glu Gin Ser Arg Ala Ala Ile Asn Lys Trp Val Ser Asn 
280 IBS 190 

Lys Thr Glu Glv Arg lie Thr Asp Val lie Pro Ser Glu AJ.a lie A.sri 
155 ' ' 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr Ile Tyr Phe Lys Gly Leu 
210 215 220 

Tro Lys Sex Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr 
225 ' 230 225 " 240 

Lys AJa Asp Gly Glu Ser Cys Ser ;=J.a Ser Met Met Tyr Gin Glu Gly 

245 250 . 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Glh Val Leu Glu Leu 
260 265 270 

Pro Phe Lys Glv Asp A.sd Ile Thr Met Val Leu Ile Leu Pro Lys Pro 
275 " ' 280 285 

Glu Lys Ser Leu Ala Lys Val Glu Lys Glu Leu Thr Fro Glu Val Leu 
290 255 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His Met 
305 310 315 320 

Pro Arg Phe Arg Ile Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 

325 330 335 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro 
340 345 350 

Gly Ile V&l Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 

355 360 365 

His Lys Ala Phe Leu Glu Vsl Asn Glu Glu Gly Ser Glu Ala Ala Gly 
370 575 380 

Ser Thr Ala Val Val Jle Ala Gly Arg Ser Leu Asn Pro Asn Arg Val 
365 290 39S 4 00 



55 
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15 



20 



25 



Thr Ph« Lys Ala A^n Arg Pro Phe Leu Val P^e Ue Aro r,.. v, i . 

405 >.in ^-^^ ^=^9 Glu Val Pro 

.e. As„ T.. xie lie Phe Mec Cly Val ;..a Cy. vil 



430 



(21 INFORMATION FOR SEQ ID HO: 2i: 

TO (i) SEQUENCE CHARACTERISTICS' 

(A) LENGTH: 464 amino acids 

(B) TYP£. amino acid 
(D| TOPOLOGY: linea- 



(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 

-II '''' tVo -5 ^'-^ ^•'^ "y Ly» A.S .y. va. 

-20 



Tyr ^eu Lcu Ser Leu Leu Leu Ue Cly Phe Trp Asp Cys Val The Cy, 



His Gly Ser Pro Val Asp He Cys Thr Ala Lys Pro Ar 



^ .y. «^a i.ys Pro Arg Asp He Pro 



Met As„ Pro Met Cys xie Tyr Ar, Ser Pro 

ASP Clu Cly ser Clu Cln Lys lie Pro Clu Ala Thr As„ Arg Arg Val 

Trp Glu Leu Ser Lys Ala Asn ser Arg Phe Ala Thr Thr Phe Tyr Cln 

60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 

80 

Leu ser He Ser Thr Ala Phe Ala Het Thr Lys Leu Gly Ala Cys Asn 
P^P Thr Leu Gin Gin Leu Met clu Val Phe Lys Phe Asp Thr 2 Ser 



110 



«lu Lys Thr Ser Asp Cl„ He p,e Phe Phe Ala Lys Leu Asn Cys 

40 125 



Arg Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 

140 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gl„ Asp 
45 260 
lie ser Glu Leu Val Tyr Cly Ala Lys Leu Gin Pro Leu Asp Phe Lys 

Olu Asn Ala Clu Gin Ser Arg Ala Ala He Asn Lys Trp Val Ser^ Asn 

190 

Lys Thr Clu Gly Arg He Thr Asp Val He Pro Ser Glu Ala He Asn 



20S 



Hit 



■ ••■i::r: y:iii .||4 o-rtumAi i » 
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70 



75 



20 



23 



30 



35 



40 



45 



50 



55 



Glu Leu Thr Val I»eu 
210 

Tro Lvs Ser Lys Phe 

Lys >aa Asp Gly Glu 

Lys Phe Arg Tyr Arg 
2G0 

Pro Phe Lys Gly Aso 
275 

Glu Lys Ser Leu Ala 
290 

Gin Glu Trp Leu Asp 
30S 

Pro Arg Phe Arg 31e 
325 



Val L*u V&: Asn Thr 22 e 
235 

S&r Pro Glu A£n Thr Ara 

230 235 

Ser Cvs Ser Ala Ser Met 
250 

Arg Vc2 Ale Glu G3 V Thr 
265 

AsD lie Thr Kez Val Leu 
280 

Lys Val Glu Lys Glu Leu 
2&5 

Glu Leu Glu Glu Ket Me^ 
310 315 

Glu Asp Gly Phe Ser Leu 
330 



Tyr Phe Lys Gly LcJ 

220 

Lys Glu Leu Phe Tyr 
240 

Met Tyr Gin Glu Gly 

255 

Gin Vel Leu Glu Leu 
270 

lie Leu Pro Lys Pro 
285 

Thr Pro Glu Val Leu 
500 

Leu Val Val His Ket 

320 

Lys Glu Gin Leu Gin 
335 



Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro 

340 345 350 

Glv lie Vsl Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 

355 " 360 * ' 365 

His Lys r'J.a Phe Leu Glu Val Asn Glu Glu Glv Ser Glu Ala Ala Ala 

370 375 350 

Ser Thr Ala- Val Pro lie Ala Gly Arg Ser Leu Asn Pro Asn Arg Vsl 

385 390 3B5 400 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe lie Arg Glu Val Pro 

405 410 415 

Leu A.sn Thr lie lie Phe Met Gly Arg Vsl Ala Asn Pro Cys Vai Lys 

420 425 430 



(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CH.KPACTERISTICS: 

(A) LENGTH: 4 64 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

{>:i) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 

Met Tyr Ser Asn Vai lie Gly Thr Val Thr Ser Gly Lys Arg Lys Val 
-32 ' -30 -25 -20 

Tvr Leu Leu Ser Leu Leu Leu lie Gly Phe Trp Asp Cys Val Thr Cvs 
-15 -20 -5 
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His Gly ser Pro Val Asp He Cys Thr Ala Lys Pro Arg Asp He Pro 
^ 10 15 



Met A*„ Pro Met Cys lie Tyr Arg Ser Pro Glu Lys Lys Ala Thr Glu 

Asp Glu Gly Ser Glu Gin Lys lie Pro Clu Ala Thr A,n Arg Arg Val 

Trp Glu Leu ser Lys Ala Asn Ser Arg Fhe Ala Thr Thr Phe Tyr Gin 

His Leu Ala Asp Sex Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 

Leu ser lie Ser Thr Al« Phe Ala Met Thr Lys Leu Gly Ala Cvs /-^n 
o3 90 



95 



Asp Thr Leu Gin Gin Leu Mer Glu Val Phe Lys Phe Asp Thr He Ser 

Glu Lys Thr Ser Asp Gin He His Phe Phe Phe Ala Lys Leu Asn Cys 

120 125 

Arg Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 
Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Asp 
He Ser Glu Leu Val Tyr Gly Ala tys Leu Gin Pro Leu Asp Phe Lys 

Glu Asn Ala Glu Gin Ser Arg Ala Ala He Asn Lys Trp Val Ser Asn 

ISO 

•Lys Thr Glu Gly Arg He Thr ^.p Val He Pro Ser Glu Ala He Asn 



205 



Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 

Trp Lys Ser Lys Phe Ser Pro Glu A.n Thr Arg Lys Glu Leu Phe Tyr 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Sly 

250 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 

265 - - 

Pro Phe Lys Gly Asp Asp He Thr Met Val Leu He Leu Pro Lys Pro 

Glu Lys ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 

300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His Met 

315 

Pro Arg Phe Arg He Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 

330 
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IS 



30 



35 



40 



45 



50 



55 



Asp Hez Gly Leu Vsl Asp Leu Pne Ser Fro Glu Ly^: 5er Lys L&u i-r:# 
340 345. j:S0 

Gly 31 e VaI Ala Glu Gly Arg Asp Asp Leu Tyr Vol r.er Asp A3 s Ph& 
355 360 * 365 

His Lys Ala Phe Leu G3u Val Asn Glu Glu G3y Ser Glu Ala Ala Als 
570 375 " 360 

Ser Thr Ala Phe Val He Ala Gly Arg Ser Leu Asn Pro Asn Arc Vsl 
385 390 395 " 40O 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Vcl Phe He Arg Glu Vsl Pro 
405 430 415 

Leu Asn Thr He He Phe Met Gly Arg Val Ala Asn Pro Cys Vsl Lys 
420 425 430 



(2) IWFORKATIOM FOR SEO ID NO: 23: 

(i) SEQUSIJCE CHARACTERISTICS: 
20 fA) LENGTH: 4 64 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: prorein 

25 (>:i) SEQUEHCE DESCRIPTTOM: SEQ ID MO: 23: 

Met Tyr Ser Asn Val lie Gly Thr Val Thr Ser Gly Lys Arg Lys Val 
-32 -30 .25 -20 



Tyr Leu Leu Ser Leu Leu Leu He Gly Phe Trp Asp Cys Val Thr Cvs 
-15 -10 -5 

His Gly Ser Pro Vsl Asp He Cys Thr Ala Lvs Pro Arg Asp He Pro 
1 3 10 ' 15 . 

Met Asn Pro Mex Cys He Tyr Arg Ser Pro Glu Lys Lys A.la Thr G">u 
20 25 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg Val 
35 40 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 
50 55 60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 

'0 75 BO 

Leu Ser He Ser Thr Ala Phe Ala Met Thr Lvs Leu Gly Ala Cys P^n 
65 50 " 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr He Ser 
300 105 110 

Glu Lys Thr Ser A.sp Gin He Kis Phe Phe Phe Ala Lys Leu Asn Cys 
lis 320 325 

Arg Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Vel Ser Ala Asn 
130 135 140 
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Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tvr Gin Aso 
^"^^ 150 15S " 160 

lie Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lvs 

165 170 175 " 

Glu Asn Ala Glu Gin Ser Arg Ala Ala lie Asn Lys Trp Val Ser Asn 
180 185 190 

Lys Thr Glu Gly Arg He Thr Asp Val lie Pro Ser Glu Ala I^e Asn 
195 200 



205 



Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr 
230 235 240 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Met Mer Tyr Gin Glu Gly 
245 250 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 
260 265 270 

Pro Phe Lys Gly Asp Asp He Thr Met Val Leii lie Leu Pro Lys P'-o 
275 230 285 

Glu Lys Ser Leu A-La Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 
290 295 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Mec Mec Leu Val Val His Met 
310 315 320 

Pro Arg Phe Arg He Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 
325 330 335 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys L-^u Pro 
340 345 350 

Gly He Val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 
355 360 365 

370 375 ^® 



380 



Ser Thr Ala Val Val He Ala Gly Arg Ser Leu Asn Pro Glu Arg Val 
3S0 395 400 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe He Arg Glu Val Pro 
405 410 415 

Leu Asn Thr He He Phe Met Gly Arg Val Ala Asn Pro Cys Val Lvs 
420 425 430 



(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUSNCE CHARACTERISTICS: 

(A) LENGTH: 4 64 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 
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MOLSCULE type:: procf-in 

(>:i) SEOUEHCE DESCRIPTIOM: SEO ID )IO: :-4 : 

Met Tyr Ser Asn Val lie Giy Thr Vol Thr Sex Gly Lys Arg Lvs VeJ 
-32 -30 * -25» -i'O 

Tvr Leu Leu Ser Leu Leu Leu lie Gly Phe Trp Asd Cys Val Thr Cys 
-15 -10 -5 

His Gly Ser Pro Val AEp lie Cys Thr Ale Lys Pro Arg P.sp lie Pro 
1 5 * 10 15 

Met A^sn Pro Met Cys lie Tyr Arg Ser Pro Glu Lys Lys AJ.a Thr Glu 
20 25 30 

Asp Glu Gly Ser Glu Gin Lys lie Pro Glu Ala Thr Asn A.rg Arg Val 
35 40 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 
50 55 60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Sex Pre 
65 70 75 80 

Leu Ser lie Ser Thr Ala Phe Ala Met Thr Lys Leu Gly f^J.a Cys Asn 
85 90 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr lie Ser 
100 105 ' 110 

Glu Lys Thr Ser Asp Gin He His Phe Phe Phe Ala Lys Leu A.sn Cys 
115 120 125 

Arg Leu Tyr Arg Lys A.la Asn Lys Ser Ser Lvs Leu Val Ser AJ.S Asn 
130 135 ' 140 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin As3 
145 150 155 leb 

He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 
165 170 175 

Glu Asn Ala Glu Gin Ser Arg Ala Ala He Asn Lys Trp Val Ser A.sn 
ISO 185 190 

Lys Thr Glu Gly Arg He Thr Asp Val He Pro Sex Glu Ala He A.sn 
195 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Glv Leu 
210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr 
225 230 235 240 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Gly 

245 250 255 - 

Lys Phe Arg Tyr A.rg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 
260 265 270 
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Asp He Thr Met Val Leu He Leu Pro Lvs «>j 

290 2SS 



Pro Phe Lys Gly Asp 

275 2S5 

Glu Lys Ser Leu Ala Lys Val Glu Lys Giu Leu Thr Pro Glu Val L-u 

295 300 



Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His Ke 

313 320 



305 • 310 



t 



Pro Arg Phe Arg He Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu G'n 
325 330 * 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu P-o 

345 350 

Gly He Val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 

355 360 355 

Kis Lys ^J.a Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Pla Ala 
370 375 

Ser Thr Ala Val Val He Ala Gly Arg Ser Leu Asn Pro Axg Arg Val 
390 395 400 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Vsl Phe He Arg Glu Val ?-o 
405 410 415 

Leu Asn Thr He He Phe Met Giy Arg Val Ala Asn Pro Cys Val Lvs 
420 425 



(2) INFORMATION FOR SSQ ID NO: 25: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 4 64 amino acids 
<B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 



430 



Met Tyr Ser Asn Val He Gly Thr Val Thr Ser Gly Lys Arg Lys Val 
-j^ -30 -25 -20 

Tyr Leu Leu Ser Leu Leu Leu He Gly Phe Trp Asp Cys Val Thr Cys 
"1^ -10 -5 

His Gly ser Pro Val Asp He Cys Thr Ala Lys Pro Arg Asp He Pro 



10 



15 



Met Asn Pro Met Cys He Tyr Arg Sex Pro g£u l/s lVs'^ Ala' fhi 'g'Iu'" 
20 25 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg Val 
35 40 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 
His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 



75 



80 
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:.eu Ser I.e Ser Thr Mia Phe Al£ Met Thr Lys Leu Gly Ala Cvs Asn 
6S. 90 ' 93 

Asp Thr Leu Gin Gin Leu Mec Glu Vo3 rhe Lys Phe Asp Thr lie Ser 
£ 100 10b 110 

Gli: Lys Thr Ser Asp Gin lie His ?he Phe Piic A.la Lys Leu A.sn Cys 
US 320 125 

Arg Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 
TO 130 135 140 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin A.sp 
145 150 135 160 

lie Ser Glu Lea Val Tyr Gly A.la Lys Leu Gin Pro Leu Asp Phe Lys 
n 265 170 175 

Glu Asn Ala Glu Gin Ser Arg Ala Ala lie Asn Lvs Trr> Val Ser A.sn 
160 1B5 * * 190 



20 



25 



3D 



35 



40 



45 



50 



Lys Thr Glu Gly Arg lie Thr Asp Val lie Pro Ser Glu Ala He Asn 
195 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lvs Glu Leu Phe Tyr 

225 230 235 ' 2A0 

Lys Ala A^p Gly Glu Ser Cys Ser P^a Ser Met Mer Tyr Gin Glu Glv 
545 250 255 

Lys Phe A.rg Tyr Arg A^g Val AJ.a Glu Glv Thr Gin Val Leu Glu Leu 
260 265 270 

Pro Phe Lys Gly Asp Asp He Thr Met Val Leu He Leu Pro Lvs Pro 
275 280 285 

Glu Lys Ser Leu Ala Lvs Val Glu Lys Glu Leu Thr Pro Glu Val Leu 
290 295 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Mez Met Leu Val Val His Met 

305 310 315 320 

Pro Arg Phe Arg He Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 

325 330 335 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro 

340 345 350 

Gly He Val AJ.a Glu Gly Arg Asp A.sp Leu Tyr Val Ser Asp tj.a Phe 
355 360 365 

His Lys A.la Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala 
370 375 3B0 

Ser Thr Ala Val Val He Ala Gly Arg Ser Leu Asn Ara Arg Arg Val 
3B5 390 355 " 400 

Thr Phe Lys Ala A.sn Arg Pro Phe Leu Val Phe He ^^jrg Glu Val Pro 
405 410 415 



55 



75 
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Leu Asn Thr lie lie Phe Met G2y Arg Val Ala Asn Pro Cys Val » vs 
420 425 430 



(2) INFORMATION FOR SEQ ID HO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 464 amino acids 

(B) TYPE: amino acid 
(DJ TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 

Met Tyr Ser Asn Val lie Gly Thr Val Thr Ser Gly Lys Arg Lys Val 
--»2 -30 -25 -20 

Tyr Leu Leu Ser Leu Leu Leu He Glv Phe Trp Asp Cys Va> Thr Cys 
-IS -10 -5 

His Gly Ser Pro Val Asp He Cys Thr Ala Lys Pro Arg Asp He P-o 
^ S 10 15 " 

Met Asn Pro Met Cys He Tyr Arg Ser Pro Glu Lys Lys Ala Thr G"* u 

20 25 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arcj Arg Val 
35 40 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 

50 55 60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 

''O ,75 BO 

Leu Ser He Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys Asn 
85 90 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr He Ser 
100 105 110 

Glu Lys Thr Ser Asp Gin He His Phe Phe Phe Ala Gin Leu Asn Cys 
115 120 125 

Arg Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 
130 135 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Asp 

¥^ 150 . . ^ 155 - 160 

He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 
165 170 175 

Glu Asn Ala Glu Gin Ser Arg Ala Ala He Asn Lys Trp Val Ser Asn 
180 385 190 

Lys Thr Glu Gly Arg He Thr Asp Val He Pro Ser Glu Ala He Asn 
195 200 205 
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Giu Leu Thr \'sl Leu Val i-eu Vsl Asn Thr He Tyr Phe Lys G2y Leu 

Trp Lys Ser Lys Phe 5er Pro Glu Asn Thr Arg Lys Glu Leu Phs ''^y^ 
22S 230 235 * 240 

LvE Ma Asp GJy Giu £er Cys Ser .sQa Ser Met Met. Tyr Gin G^u Gly 
245 250 255 

Lys Phe Arg Tyr Arg Arg Vol A.la Glu Gly Thr Gin Vel Leu Glu Leu 
260 265 270 

Pro Phe Lys Gly Asp Asp lie Thr Met Val Leu He Leu Pro Lys Pro 
275 260 285 

Glu Lys Ser Leu Ala' Lys Val Giu Lys Glu Leu Thr Pro Glu Val Leu 
290 295 300 

Gin Glu Trp Leu A.sp Glu Leu Glu Giu Met Met Leu Val Val His .Set 
30S 210 315 320 

Pro A.rg Phe A.rg He Glu A.sp Gly Phe Ser Leu Lys Glu Gin Leu Gin 
325 330 335 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro 
340 345 350 

Gly He Val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala ?be 
355 360 365 

His Lys A.ia Phe Leu Giu Val A.sn Glu Glu Gly Ser Glu Aia A^ a Ai s 
370 375 380 

Ser Thr Aia Val Val He Ala Pro A.xg Ser Leu Asn Pro A.sn Arg Val 
385 390 395 40O 

Thr Phe Lys A.le Asn A.rg Pro Phe Leu Val Phe He Arg Glu Val Pro 
405 410 415 

Leu Asn Thr lie He Phe Met Gly Arg Val Ala Asn Pro Cys Val Lvs 
420 425 430 



\2) INrO?J»4ATIOM rOR SEQ ID MO: 27: 

lij SSQUEJ>ICE CHARACTERISTICS: 

(A) LENGTH: 4 64 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

{ii) MOLECULE TYPE: protein 

(xi) SEC?UENCE DESCRIPTION: SEO ID MO: 27: 

Net Tyr Ser Asn Val He Gly Thr Val Thr Ser Gly Lys A.rg Lvs Val 
-32 -30 .25 -20 

Tyr Leu Leu Ser Leu Leu Leu He Gly Phe Trp Asp Cys Val Thr Cys 
-15 -10 -5 

Kis Gly Ser Pro Val Asp He Cys Thr Ala Lj's Pro Arg Asp II,- p-o 
15 10 15 
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Met Asn Pro Met Cvs lie Tv c-^ ^ e. 

tys ue Ty. Arg ^er Pro Glu Lys Lys Ala Thr Glu 

30 

Asp Glu Gly sex Glu Gin Lys lie P.-o Glu Ala rhr Asn Arg Arg Val 

Trp Glu Leu Ser Lys Ala Asn Ser Arg ?he Ala Thr Thr Phe Tyr Gin 

60 



His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 



80 



Leu Ser He Ser Thr Ala Phe A^a Met Thr Lys Leu Gly Ala Cys Asn 

95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr He Ser 
Glu Lys Thr Ser Asp Gin He His Phe Phe Phe Ala Gin Leu Asn Cys 
Arg Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu V.l Ser Ala Asn 



Arg Leu Phe Gly A^p Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Asp 

lie ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pre Leu Asp Phe Lys 

170 

Glu Asn Ala Glu Gin Ser Arg Ala Aia He Asn Lys Trp Val Ser A.n 

190 

Xys Thr Glu Gly Arg He Thr Asp Val He Pro Ser Glu Ala He Asn 

205 



Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 

T*p Lys ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr 

240 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Gly 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 

265 270 
Pro Phe Lys Gly Asp Asp He Thr Met Val Leu He Leu Pro Lys Pro 

.80 285 

Glu Lys ser Leu Wa Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 

^»-> 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Net Leu V.l Val His Met 



215 



320 



Pro Arg Phe Arg He Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 

335 

ASP Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro 

350 
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Gly lie Val AI& Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 
25S 56*0 ' 36S 

His Lys .Ala ?he Leu Glu Vol Asn Glu GJu Gly Ser Glii A.ifi Ala Ale 
370 37S 380 

Sex Thr Ala Val Val He Phe Pro Arg Ser Leu Asn ?j o A.sn Arg Val 

385 390 39S 400 

Thr Phe Lys Ala A.sn Arg Pro Phe Leu Val Phe lie Arg Glu Val Pre 
405 430 415 

Leu Asn Thr lie He Phe Met Gly A.rg Val A-la Asn Pro Cys Val Lys 
420 425 430 



(2) IhirORM^.TIOW FOR SZQ IP WO: 28: 

(i) SEQUENCE CH>.PACTE?cI3TICS: 
<A) LEiJGTH: 4 64 amino acids 
(E) TypE; amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: prorein 

iKi) SEOUEWCE DESCRIPTION: SEQ ID NO: 28: 

Met Tyr Ser Asn Val He Gly Thr Val Thr Ser Glv Lys Arg Lys Val 
-32 -30 -25 ' -20 

Tyr Leu Leu Ser Let: Leu Leu He Gly Phe Tro A.sp Cys Val Thr Cvs 
-15 -10 -5 

His Gly Ser Pro Val Asd He Cys Thr AJa Lvs Pro Arg A.SD He Pro 
1 5 ' 10 ' ' 15 

Mec Asn Pro hjet Cys He Tyr Arg Ser Pro Glu Lvs Lys AJ.a Thr Glu 
20 25 " 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr A.sn Arg A.rg Val 
35 40 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe A.la Thr Thr Phe Tyr Gin 
50 55 60 

His Leu Ala Asp Ser Lys Asn Asp Asn A.sp A.sn He Phe Leu Ser Pro 
65 70 75 80 

Leu Ser He Ser Thr Ala Phe /=J.a Met. Thr Lys Leu Gly .Ala Cys A.£n 
85 50 55 

A.sp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr He Ser 
100 105 110 

Glu Lys Thr Ser Asp Gin He His Phe Phe Phe Ala Gin Leu A.sn Cys 
115 120 125 

A.rg Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Val Ser A.le A.sn 
130 135 •140 
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Arg Leu P^e GXy Asp Lys Ser Leu 7hr Phe Asn Glu Thr Tyr Gin Aso 

lie ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 
163 170 

Glu Asn Al. Glu Gin Ser Arg Ala Al. He Asn Lys Trp Val Ser Asn 

^8= 190 

Lys Thr Glu Gly Arg lie Thr Asp Val He Pro Ser Glu Ala He Asr 

200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr lie Tyr Phe Lys Gly Leu 

215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr 
2^0 235 240 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Met Net Tyr Gin Glu Gly 
245 250 255 

Lys Phe Arg Tyr Arg Arg V.l Ala Glu Gly Thr Gin Val Leu Slu Leu 

265 270 
Pro Phe Lys Gly Asp Asp He Thr Mec Val Leu He Leu Pro Lys Pro 

Glu Lys Ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Mec Mec Leu Val Val His Met 

320 

Pro Arg Phe Arg lie Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 



330 



335 



ASP Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro 

345 



350 



Gly lie val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 

^ 360 2es 

His Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala 

ser Thr Ala Val Val lie Val Pro Arg Ser Leu Asn Pro Asn Axg Val 

395 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe He Arg Glu Val P^o 

410 

.Leu Asn Thr lie He Phe Met Gly Arg Val Ala Asn Pro Cys Val Lys' 

*25 



(2) INFORMATION FOR SEQ ID WO: 29: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 4 64 amino acids 

(B) TYPE; amino acid 
(D> TOPOLOGY: linear 
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(ii) MOLECULE TYPE: prczeiti 

Ixi) SEOUEWCE DESCF:2I>7 30I!: StQ 2 !> HO: 2«»: 

Me- Tyr Ser Asn Val lie Giy Thr Val Thr Ser Gly Lys Arg Lv»s Vai 
-3? -30 -?S "20 

Tyr Leu Leu Ser Leu Leu Lsu lie Glv ?he Trp Aip Cys Val Thr Cys 
-15 -10 * -5 

His Gly Ser Pro Val Asp lie Cys Thr Ala Lvs rxo Axg Asp lie Pro 
1 5 . 10 * lb 

Met Asn Pro Met Cys lie Tyr Arg Ser Pro Glu Lys Lys Ala Thr Glu 
20 2b 30 

Asp Glu Gly Ser Glu Gin Lys lie Pro Glu Ala Thr A.sn Arg Arg Val 
35 40 45 

Trp Glu Leu Ser Lys Ala A.rn Ser Aro Phe Ala Thr Thr Phe Tyr Gin 
50 55 ' 60 

His Leu A.ia A.sp Ser Lys A.sn Asp Asn A.sd A.sn lie Phe Leu Ser Pro 
65 70 75 50 

Leu Ser lie Ser Thr Ala Phe AJ.a Met Thr Lys Leu Gly Ala Cys A.sn 
65 90 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe A,sp Thr lie Ser 
100 105 110 

Glu Lys Thr Ser Asp Gin lie His Phe Phe Phe A.la Gin Leu Asn Cys 
115 120 125 

Arg Leu Tyr A.rg Lys AJ.a Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 
130 125 140 

A.rg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tvr Gin A.sc 
145 150 155 ' 360 

lie Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 
165 no 175 

Glu Asn Ala Glu Gin Ser A.rg A^J-a Ala lie A.sn Lys Tro Val Ser Asn 
180 185 ' 190 

Lys Thr Glu Gly Arg lie Thr Asp Val lie Pro Ser Glu A>la lie Asn 
155 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr lie Tyr Phe Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr A.rg Lys Glu Leu Phe Tyr 
225 230 235 240 

Lys Ala Asp Gly Glu Ser Cys Ser A.la Ser Met Met Tyr Gin Glu Gly 

245 250 255 

Lys Phe Arg Tyr Arg Arg Val A.la Glu Gly Thr Gin Val Leu Glu Leu 
260 265 270 

Pro Phe Lys Gly Asp Asp He Thr Met Val Leu lie Leu Pro Lys Pro 
275 280 2B5 
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Glu Lys Ser Leu Ala Lys Val gIu Lys Glu Leu Thr Pro Glu Val Leu 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His Mec 

320 315 

Pro Arg Phe Arg lie Giu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 

325 330 335 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu »ro 

345 350 

Gly He Val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala .>he 
= 360 

His Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu .^a Ala Ala 
" 375 380 

Ser Thr Ala Val Val Ala Leu Gly Arg Ser Leu Asn Pro Asn Arg Val 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe He Arg Glu Val Pro 

410 

Leu Asn Thr lie lie Phe Met Gly Arg Val Ala Asn Pro Cys Val Lys 



430 



(2) INFORMATION FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 64 amino acids 

(B) TYPE: amino acid 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xij SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

^11 ^^"^ tVo ""^^ ""^^ ^^"^ ""^^ ""^^ ^-^9 Val 

-25 -20 

Tyr Leu Leu Ser Leu Leu Leu He Gly Phe Trp Asp Cys Val Thr Cys 



-5 



His Gly ser Pro Val Asp He Cys Thr Ala Lys Pro Arg Asp He Pro 
S 10 15 

Met Asn Pro Met Cys He Tyr Arg Ser Pro Glu Lys Lys Ala Thr Glu 
^° 25 30 

Asp Glu Gly ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg Val 

"* 4 0 4 5 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 

60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 

'^^ 80 
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Leu Se- I^e Sei: Thr Ala r^he Aia H&z Thr Lys Leu Gly Ala Cys Ain 
fc^ 

is'* Th£ Leu Gin Gin Leu K»ec G3 u Vel Phe Lys Phe Asp Thr lie S*r 

100 105 110 

Glu Lys Thr 5er Asp Gin lie His The Phe Phe A.1 a Lys Leu Asn Cys 
115 120 12S 

Aro Leu Tyr Gin A.sn Ala Asn Lys Ser Ser Lys Leu Val Ser AJe A.sn 
130 13S 340 

A-q Leu Phe Gly Asp Lys r.er Leu Thr Phe Asn Glu Thr Tyr Gin Asp 
14 S 150 1£5 l&O 

lie ser Glu Leu Val Tvr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 
16S ' 170 175 

Glu Asn AJ.a Glu Gin Ser Arg A.le Ala lie Asn Lys Trp Val Ser A.sn 
180 3S5 190 

Lys Thr Glu Giy A.rg lie Thr Asp Val He Pro Ser Glu Ala He A.srj 
195 200 205 

^ Glu Leu Thr Val Leu Val Leu Val A-sn Thr lie Tyr Phe Lys Gly Lsu 

210 .215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr A.rg Lys Glu Leu Phe Tyr 
225 230 235 240 

25 T.ys Ala Asp Glv Glu Ser Cys Ser AJa Ser Met Met Tyr Gin Glu Gly 

• 245 250 255 

Lvs ^he Arg Tyi Arg Arg Val AJa Glu Gly Thr Gin Val Leu Glu Leu 
260 255 270 

on Pro Phe Lys Giy Asp A.sp He Thr Met Val Leu He Leu Pro Lys Pro 

275 280 285 

Glu Lvs Ser Leu Ala Lvs Val Glu Lys Glu Leu Thr Pro Glu Val Leu 
290 " 295 300 

<31n Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His Met 
305 310 315 320 

Pro Arg Phe Arg He Glu A.sp Gly Phe Ser Leu Lys Glu Gin Leu Gin 

325 330 325 

Asp Met Gly Leu Val A.so Leu Phe Ser Pro Glu Lys' Ser Lys Leu Pre 
40 ^ 340 345 350 

Gly He Val Ala Glu Gly A.rg Asd Aso Leu Tyr Val Ser A.sp Ala Phe 
255 360 * 365 

Kis Lys Ala Phe Leu Glu Val A.sn Glu Glu Gly Ser Glu A-la .Ala Ala 
45 3-70 375 3B0 

Ser Thr Ala Val Val He A.la Pro Arg Ser Leu Asn Pro .Asn Arg Val 
385 3f:0 355 400 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe He A.rg Glu Val Pro 
50 4 05 410 415 
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Leu A5„ Thr lie lie ?he Met Gly Arg Val Ala Asn Pro Cys Val Lys 



(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 64 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 



430 



-II tlo ""^f ^i'* Arg Lys Val 

-23 _2o 

Tyr Leu Leu Ser Leu Leu Leu He Gly Phe Trp Asp Cy, Val Thr Cys 

His Gly ser Pro Val Asp He Cys Thr Ala Lys Pro Arg Asp He Pro 
5 10 15 

Met Asn Pro Met Cys He Tyr Arg Ser Pro Glu Lys Lys Ala Thr Glu 

Asp Glu Gly ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg Val 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Tht Phe Tyr Gin 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 

75 80 

leu Ser He Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Al« Cys Asn 
85 90 gs 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr He Sex 
100 105 ijo 

Glu Lys Thr Ser Asp Gin He His Phe Phe Phe Ala Lys Leu Asn Cy, 



125 



Arg Leu Tyr Gin Asn Ala Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Asp 

He ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 
1" 170 *^ 175 

Glu Asn Ala Glu Gl„ Ser Arg Ala Ala He Asn Lys Trp Val Ser Asn 

lob 190 

Lys Thr Glu Gly Arg He Thr Asp Val He Pro Ser Glu Ala He Asn 

200 205 
Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 



220 
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Trp l»y£ 5er Lys Phe Ser Pio Giu Asn Thr Arq Lys G3u Lfru ?he Tyr 
225 2 30 225 24 C 

Lys Ala Asp Gly GJ u Ser Cys Ser Ala Ser Mer Met Tyr Gin Glu Giv 
245 " 250 2SS 

hys Phe Arg Tyr Arg A.rg Vel Ala Glu Gly Thr Gin Val L&u Glu Leu 
260 2ob 270 

Pro Phe hys Gly A.sp A.sp He Thr Met Val Leu lie Leu Pro Lys Pro 
27S 230 285 

Glu Lys Ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 

290 295 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His Met 
305 310 315 320 

Pro Arg Phe Arg He Glu A.sp Gly Phe Ser Leu Lys Glu Gin Leu Gin 
325 330 335 

A.sp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lvs Ser Lys Leu Pro 
340 345 " 350 

Gly He Val Ala Glu Gly A.rg A.sp Asp Leu Tyr Val Ser A.sp Ala Phe 
355 360 365 

His Lys Ala Phe Leu Glu Val A.sn Glu Glu Gly Ser Glu A.la Ala Ala 
370 375 380 

Ser Thr Ala Val Val He Phe Pro Arg Ser Leu A.sn Pro A,sn Arg Val 
385 390 395 400 

Thr Phe Lys Ala A.sn Arg Pro Phe Leu Val Phe lie Arg Glu Val Fro 
405 410 415 

Leu A^n Thr He He Phe Met Glv Arg Val A.ia A.sn Pro Cys Val Lys 
420 * 425 430 



(2) IMFORKJ^.TION FOR SEQ ID WO: 32: 

(i) SEQUENCE CK^i.RACTERISTICS: 

(A) LENGTH: 4 64 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xij SEQUENCE DESCRIPTIOH: SEQ ID NO: 32: 

Met Tyr Ser Asn Val He Gly Thr Val Thr Ser Gly Lys Arg Lys Vel 
-32 -30 -25 -20 

Tyr Leu Leu Ser Leu Leu Leu He Glv Phe Trp Asp Cys Val Thr Cvs 
-15 ^10 " -5 

His Gly Ser Pro Val Asp He Cys Thr A.la Lys Pro Arg Asp He Pro 
15 10 15 
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Mec Asn Pro Mez Cys Ue Tyr Arg 5er Pro Glu Lys Lys Ala Thr Glu 

30 

/»^p Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arq Va^ 
35 40 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg ?he Ala Thr Thr Phe Tyr Gin 

60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Se- =»-o 

75 'lo 

Leu Ser He Sex Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys Asn 
85 50 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr rig ser 
100 105 no 

Glu Lys Thr Ser Asp Gin He Kis Phe Phe Phe Ala Lys Leu Asn Cys 
115 120 125 

Arg Leu Tyr Gin Asn Ala Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 

135 140 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Asp 

• 

He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 

170 175 

Glu Asn Ala Glu Gin Ser Arg Ala Ala He Asn Lys Trp Val Ser Asn 

leS 190 

Lys Thr Glu Gly Arg He Thr Asp Val He Pro Ser Glu Ala He Asn 
1'5 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tv- 
230 235 240 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Glv 

250 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 
260 265 270 

Pro Phe Lys Gly Asp Asp He Thr Net Val Leu He Leu Pro Lys Pro 
275 280 285 

Glu Lys Ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 

2S5 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met :,eu Val Val His Met 

310 315 320 

Pro Arg Phe Arg He Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 
325 330 335 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu P^o 

345 350 
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Gly He Vai A3a Glis Qly Xrg Asp Asp. Lfru Tyr Val 5er Asp A1& Phe 
3iS sec 365. 

His Lvs Ala F'he Leu Glo V3I Asn G3u Glu Gly Ser Ala Ala A.ic: 

^ 370 ^■'^ 360 

Ser Thr Ala Val VaJ life Val Pre Arg Ser Leu Asn Pro Asn Arg Val 

365 390 295 4 00 

Thr Phe Lys Ala Asn Arg Pro Phe Leu VaJ Phe Tie Arg Glu Vc»l Pro 

10 

Leu Asn Thr He He Phe Met Gly Ar§ Val Ala Asn Pro Cys Val Lys 
420 ^25 430 



IS (2) IHFORKATION FOP. SEQ ID NO: 33: 

(i) SEQUENCE CH.kR.2».CTER3ST3C£: 

(A) LEJJGTH: 4 64 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: prccein 

(>:i) SEQUSWCE DESCRIPTION: SEQ ID NO: 33; 

Met Tyr Ser Asn Vsl He Gly Thr Val Thr Ser Gly Lys Arg Lys Val 
-32 -30 -25 -20 

Tvr Leu Leu Ser Leu Leu Leu He Glv Phe Trp Asp Cys Val Thr Cys' 
-15 -10 ' -5 

Kis Gly Ser Pro Val Asp He Cys Thr Ala Lys Pro Are A-sp He Pro 
15 10 15 

Mew A^n Pro Met Cys He Tyr Arg Ser Pro Glu Ly5 Lys Ala Thr Glu 
20 25 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu AJa Thr Asn Arg A.rg Val 
35 40 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe PAa Thr Thr Phe Tyr Gin 
50 55 50 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 
65 "70 lb 60 

Leu Ser He Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys Asn 
B5 SfO 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phfe Lys Phe Asp Thr He Ser 
100 105 110 

Glu Lys Thr Ser Aso Gin He His Phe Phe Phe Ala Lys Leu Asn Cys 
115 " 120 125 

Arg Leu Tyr Gin Asn Ala Asn Lys Ser Ser Lys Leu Val Ser A.la Asn 
130 125 1^0 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Asp 
145 150 155 160 
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He ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asa Phe Lys 

175 

Glu Asn Ala Glu Gin Ser Arg Ala Ala He Asn Lys Trp Vel Ser Asn 



190 



Lys Thr Glu Gly A.g lie Thr Asp Val He Pro Ser Glu Ala He A3n 

-uu 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 

220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr 

2A0 

lys Ala A^p Gly Glu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Gly 



250 235 



Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 

270 

Pre Phe Lys Gly A^p Asp He Thr Met Val Leu He Leu Pro Lys Pro 

280 285 

Glu Lys ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 

300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu VaX Val His Met 

Pro Axg Phe Arg He Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 

335 

Asp Met Gly L.u Val Asp Leu Phe Ser Pro Glu Lys Sec Ly. Leu Pro 

Gly He val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 

His Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala 

380 

ser Thr Ala Val Val Ma Leu Gly Arg Ser Leu Asn Pro Asn Arg Val 
Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe He Arg Glu Val Pro 
Leu Asn Thr He He Phe Met Gly Arg Val Ala Asn Pro Cys Val Lys 



430 



(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 4 64 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: procein 
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e::i) SZQUZUCt DZSCP.2 mOli : SEO ID KO: 34: 

Kec Tvr Ser Asm Vel lie Gly Thr Val Thr Ser GJv Ly£ Acq Lys Val 
-32 ' -30 '2b ' -20 

Tyr Leu Leu Ser Leu Leu Leu lie Gly Phe Trp Asp Cys Vai Thr Cys 
-IS -30 -S 

His Gly Ser Pro Vel Asp 3ie Cys Thx Ala Lys Pro Arg Asp lie Pro 
IS 10 15 

Met A.sn Pro Met Cys He Tyr A^g Ser Pro Glu Lys Lys Ala Thr Giu 
20 25 30 

Asp Giu Gly Ser Glu Gin Lys He Pro Glu Ala Thx Asn Arg Arg Vai 
35 40 ■ Ab 

Trp Glu Leu Ser Lys Ale Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 

50 55 60 

his Leu >-ia Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 
65 70 75 BO 

Leu Ser He Ser Thr Ale Phe Ale Men Thr Lvs Leu Glv AJa Cys Asn 
S5 90 * 95 

Asp Thr Leu Gin Gin Leu Ms^ Glu Val Phe Lys Phe P^p Thr lie Ser 
100 105 ' 110 

Glu Lys Thr Ser Asp Gin He His Phe Phe Phe Ala Lys Leu A.sn Cys 
115 120 125 

Arg Leu Tyr Gin Lys Ala A.sn Lys Ser Ser Lys Leu Val Ser Ala Asr* 
130 125 140 

Arg Leu Phe Gly A.sp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Aso 
145 150 155 160 

He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lvs 
165 170 175 

Glu A.sn Ala Glu Gin Ser Arg Ala Ala He Asn Lys Trp Val Ser A.sn 
leo 185 190 

Lys Thr Glu Gly Arg He Thr Asp Val He Pro Ser Glii Ala He A.sn 
195 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 
210 235 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr 
225 230 235 240 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Glv 
245 250 255 

Lys Phe Arg Tyr Arg Arg Vel Ala Glu Gly Thr Gin Val Leu Glu Leu 
260 " 265 270 

Pro Phe Lys Gly A.sp Asp He Thr Met Val Leu He Leu Pro Lys Pro 
275 280 285 

Glu Lys Ser Leu A.la Lys Val Glu Lys Glu Leu Thr Pro Glu Vai Leu 
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295 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Net Mec Leu Val Vai H>s Met 
"^"^ 315 320 

Pro Arg Phe Arg lie Glu Asp Gly Phe Sex Leu Lys Glu Gin Leu Gin 
^25 330 335 

Asp Met Gly Leu Val Asp Leu Phe Ser Fro Glu Lys 5er Lys Leu P^o 
340 

Gly He Val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 

360 3g5 

His Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala 

375 380 

ser Thr Ala Val Val lie Phe Pro Arg Ser Leu Asn Pro Asn Arg Val 

393 400 

Thr Phe Lys PAa Asn Arg Pro Phe Leu Val Phe He Arg Glu Val P^o 
405 410 415 

Leu Asn Thr lie He Phe Met Gly Arc Val Ala Asn Pro Cys Val Lys 

425 430 



(2) INFORMATION FOR SZQ ID NO: 35: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 4&4 amino acids 
(B» TYPE: amino acid 
(D| TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID WO: 35: 

Met Tyr Ser Asn Val He Gly Thr Val Thr Ser Gly Lys Arg Lys Val 
-30 -25 

Tyr Leu Leu Ser Leu Leu Leu He Gly Phe Trp Asp Cys Val Thr Cys 

-10 -5 - - 

His Gly Ser Pro Val Asp He Cys Thr Ala Lys P^^ Arg Asp He Pro 
* 5 10 15 

Met Asn Pro Met Cys He Tyr Arg Ser Pro Glu Lys Lys Ala Thr Glu 

••. . . 20 25 .. .• ■ 30 . . 

Asp Glu Gly Ser Glu Gin Lys lie Pro Glu Ala Thr Asn Arg Arg Val 



45 



Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr G^n 

is 60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn lie Phe Leu Ser Pro 
" '° 75 80 

Leu Ser He Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys Asn 
3S 90 95 
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Asp Thr Leu Gin Gin Leu Me^; Glu Val Pne Lys Phe Asp Thr lie Ser 
100 ^ 2 05» 13 0 

Glu Lvs Thr Ser hsij Glu lie His Phe Pne Phe Ala hys Leu Asn Cys 
115 * 120 i:'S 

Arg Leu Tyr Arg Asn Ale A.sn Lys 5er Ser Lys Leu Val Ser AJa Asn 
130 3 23 3 40 

Arc Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin A.so 
345 * ISO 15S 16*0 

lie Ser Glu Leu Vol Tyr Gly A.la Lys Leu Gin Pro Leu A.sp Phe Lys 
165 370 175 

Glu Asn Ala Glu Gin Ser A.rg AJ.a Ala He A.sn I»ys Trp Val Ser A.sn 
leo 185 190 

Lys Thr Glu Gly Arg He Thr Asp Val He Pro Ser Glu Ala He A^sn 
195 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 
2*10 215 220 

Tro Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Lsu Phe Tyr 
225 230 235 240 

Lys AJa A.sd Gly Glu Ser Cys Ser Ala Ser h»ez Mer Tyr Gin Glu Gly 

245 250 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gl v Thr Gin Val Leu Glu Leu 
260 265 ' 270 

Pro Phe Lys Gly Asp A.so He Thr Ker Val Leu He Leu Pro Lys Pro 
275 2S0 285 

Glu Lys Ser Leu -iJ.a Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 
290 295 300 

Gin Glu Trp Leu fi^p Glu Leu Glu Glu Hec Met Leu Val Val His Met 

305 310 315 320 

Pro A.rg Phe Arg He Glu A.sp Gly Phe Ser Leu Lys Glu Gin Leu Gin 
325 320 335 

Pjsp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro 
340 345 350 

Gly He Val Ala Glu Gly A.rg Asi> Asp Leu Tyr Val Ser A.sp A.la Phe 
355 360 365 

His Lys Ma Phe Leu Glu Vel Asn Glu Glu Gly Ser Glu A.la Ala AJ.a 
370 375 280 

Ser Thr Ala Val Val He Phe Pro Arg Ser Leu Asn Pro A.sn Arg Val 
305 3S0 395 400 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe He Arg Glu Val Pro 
405 410 435 

Leu Asn Thr He He Phe Mez Gly A,rg Val Ala Asn Pro Cvs Val Lys 
420 425 420 
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(2> iKFOPJ-ia.TTON FOP SEQ ID NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 64 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

ixl) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 

Met Tyr Ser Asn Val lie Gly Thr VaX Thr Ser Gly Lys Arg Lys Val 
-32 -30 -25 -20 

Tyr Leu Leu Ser Leu Leu Leu lie Gly Phe Trp Asp Cys Val Thr Cys 
-15 -10 -5 

His Gly Ser Pro Val Asp He Cys Thr Ala Lvs Pro Arg Asp He Pro 
15 10 15 

Met Asn Pro Met Cys He Tyr Arg Ser Pro Glu Lys Lys Ala Thr G>u 
20 25 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg Val 
35 40 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 
SO 55 60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 
" 70 75 oo 

Leu Ser He Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys ^sn 
85 90 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr He Sc 
100 105 110 

Glu Lys Thr Ser Asp Gin He His Phe Phe Phe Ala Lys Leu Asn Cys 
lis 120 125 

TVrg Leu Tyr Arg Gin Ala Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 
130 135 140 

Arg Leu Phe Gly A^p Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Asp 

ISO 155 160 

He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 
165 170 ■ 175 

Glu Asn Ala Glu Gin Ser Arg Ala Ala He Asn Lys Tro Val Ser Asn 
180 185 ■ 190 

Lys Thr Glu Gly Arg He Thr Asp Val He Pro Ser Glu Ala He Asn 
195 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tvr 
225 230 235 240 
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Lys .Ma Asp Gly u Sci Cys 5er Ala Ser Mec Met Tvr Gin Glu Glv 

250 ' 255 

Lys Phe Arg Tyr Arg Arg Vsl Ada GIu Gly Thr Gin Vai Leu Glu Leu 
260 265 270 

Pro ?hfc Lys Gly A.sp. A.sp lie Thr Met Vol Leu lie Leu Pro Lys Pro 

275 280 2SS 

Glu Lys Ser Leu A.ia Lvs Val Glu Lys Glu Leu Thr Pro Glu Val Leu 
290 " 2S5 300 . 

Gin Glu Trp Leu A.sp Glu Leu Glu Glu Met Met Leu Val Val Kis Het 
305 310 315 320 

Pro Arg Phe Arg lie Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 
325 330 335 

A.sp Met Gly Leu Vsl Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro 
340 345 ' 350 

Gly lie Val Ala Glu Gly A.rg Asp Asp Leu Tyr Val Ser Asp Ala Phe 
355 360 365 

His Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu AJ.a Ala AJ.a 
370 375 380 

Ser Thr Ala Val Val lie Phe Pro A.rg Ser Leu A^sn Pro A.sn Arg Val 
385 390 " 395 400 

Thr Phe Lys AJ.a A.sn Arg Pro Phe Leu Val Phe lie A.rg Glu Val Pro 
405 410 415 

Leu Asn Thr lie lie Phe Met Gly A.rg Val A.la A.sn Pro Cys Val Lys 
420 425 430 



(2) INFORMATION FOR SZQ ID NO: 37; 

(i) SEQUENCE CRi^RACTEKI STl CS : 

(A) LENGTH: 4 64 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID WO: 37: 

Met Tyr Ser Asn Val lie Gly Thr Val Thr Ser Gly Lys Arg Lys Val 
•32 -30 -25 -20 

Tyr Leu Leu Ser Leu Leu Leu lie Gly Phe Trp A.sp Cys Vsl Thr Cvs 
-15 -10 -5 

His Gly Ser Pro Val A.sd lie Cys Thr Ala Lys Pro Arg Asp lie Pro 
15 10 15 

Net Asn Pro Met Cys lie Tyr Arg Ser Pro Glu Lys Lys A.la Thr Glu 
20 25 30 
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Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg Val 
35 40 45, 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tvr Gin 
SO- 5S 60 

His Leu Ala Asp Ser Lys Asn Asp Asn Aso Asn lie Phe Leu Ser ^^o 
6S 70 ' 75 8Q 

Leu Ser lie Ser Thr Ala Phe Ala Mec Thr Lys Leu Gly Ala Cys Asn 

85 90 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr lie Sc 
100 105 " 110 

Glu Lys Thr Ser Asp Gin lie His Phe Phe Phe Ala Lys Leu Asn Cys 
lis 120 125 

Gin Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lvs Leu Val Ser Ala Asn 
130 135 140 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Asp 
145 150 155 • leb 

He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 
165 170 175 

Glu Asn Ala Glu Gin Ser Arg Ala Ala He Asn Lys Trp Val Ser Asn 
180 185 190 

Lys Thr Glu Gly Arg He Thr Asp Val He Pro Ser Glu Ala He Asn 
19S 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tvr 
225 230 235 240 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Met Mec Tyr Gin Glu Gly 
245 250 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 
260 265 270 

Pro Phe Lys Gly Asp Asp He Thr Met Val Leu He Leu Pro Lys Pro 
275 280 285 

Glu Lys Ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 

290 295 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His Met 

310 315 320 

Pro Arg Phe Arg He Glu Asp Gly Phe Ser Lsu Lys Glu Gin Leu Gin 

325 330 335 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro 
340 345 350 

Gly He Val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 
355 360 365 
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His Lys A3a Phfe h^u GXu V&i Asn Glu Giu G) y Sir Glu Ala A3a A.i s 
370 37S 360 

Sex Thr Aia Val VaJ 3ie !>he Pro Arc Ser Leu Asn Pro Aj:ri Ai g Vc2 

365 390 ' 2?.5 4 00 

Thr Phe Lys Ala Asn Arg Pro ?he Leu Vai Phe lie Arg Glu Val fro 
40= 410 ' 435 



Leu Asn Thr lie lie Phe Met Gly Arg Vol Ala Asn Pre Cys Vai Lys 
420 ' 425 430 



(2) IWro?>V«.TIOW FOR S£Q ID »aO: SB : 

(i) SEQUENCE CHA.PACTEP.I ST3 CS : 

(A) LENGTH: 4 64 amino acids 

(B) T'j'PE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(>:ij SEQUENCE DE5CP.I PTIOW : SEQ ID HO: 38: 

Wet Tyr Ser Asn Val He Gly Thr Val Thr Ser Gly Lys A.rg Lys Val 
-22 -30 -25 -20 

Tyr Leu Leu Ser Leu Lsu Leu lie Gly Phe Trp A.sp Cvs Val Thr Cys 
-15 -10 -5 

Kis Gly Ser Pro Val A.sp He Cys Thr AJ.a Lys Pro Arg Asp He Pro 
15 10 15 

Met A.sn Pro Met Cys He Tyr Arg Ser Pro Glu Lys Lvs A.la Thr Glu 
20 25 30 

A^p Glu Gly Ser Glu Gin Lys He Pro Glu AJ.a Thr .Asn Arg Arg Val 
35 40 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe AJ.a Thr Thr Phe Tyr Gin 
50 55 60 

- His Leu Ala Asp Ser Lys Asn A.sp Asn A.sd A.sn He Phe Leu Ser Pro 
65 70 75 80 

Leu Ser He Ser Thr Ala Phe A.la Met Thr Lys Leu Gly Ala Cys Asn 
85 90 95 

Asp Thr Leu Gin Gin .Leu l-3et Glu Val Phe Lys Phe Asp Thr He Ser 
100 105 110 

Glu Lys Thr Ser Asp Gin He His Phe Phe Phe Ala Lys Leu A-sn Cys- 
115 120 125 

Gin Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Val Ser A.la Asn 
120 125 140 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Asp 
1<5 150 155 160 

He Ser Glu Leu Val Tyr Glv Ala Lvs Leu Gin Pro Leu Asp Phe Lys 
165 . " " 170 175 
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Glu Asn Ala GI u Gin Ser Arg Ala Ala lie Asn Lvs Tro Val Ser Asn 
ISO 135 ■ ' 

Lys Thr Glu Gly Arg He Thr Asd Val lie Pro Ser Glu Ala !le Asn 
19S 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tvr Phe Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu »he Tv- 
22S 230 235 " 240 

Lys AJa Asp Gly Glu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Gly 
245 250 255 

Lys Phe Arg Tyr A.rg A.rg Val Ala Glu Gly Thr Gin Val Leu Glu L-»u 
260 265 270 

Pro Phe Lys Gly Asp Asp lie Thr Met Val Leu lie Leu Pro Lys ^'•o 
275 280 285 

Glu Lys Ser Leu A.la Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 
290 295 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His Met 
305 310 315 320 

Pro Arg Phe Arg lie Glu Asp Gly Phe Ser leu Lys Glu Gin Leu Gin 
325 330 335 

P^p Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro 
340 545 350 

Gly He Val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 
355 360 365 

His Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala 
370 375 550 

Ser Thr Ala Val Val He Val Pro Arg Ser Leu Asn Pro Asn Arg Val 
385 390 355 400 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe He Arg Glu Val Pro 
405 410 415 

Leu Asn Thr He He Phe Met Gly Arg Val Ala Asn Pro Cys Val Lvs 
420 425 430 



(2) INFORMATION FOR SEQ ID NO: 39: 

(i) SEQUENCE CHAWCTERISTICS: 

(A) LENGTH: 464 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 
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Mcu Tyr 3ei P.sn Vol lie GJy Ti.;- Va3 Thr Ser Giy wV£ Arg Lys Val 
-32 -30 -?0 

Tyr Leu L*u Ser Leu Leu Lcu lie v Phe Tro >.5.p Cys Val Thr Cvs 
-15 -30 ' " -b 

His Gly Ser Pro Vsl Asf- lie Cvf Thr Ai& Lvs Pro Arc Asp lie Pro 
1 S " ' 30 ' 15 

Me^ Asn J*ro Mer Cys He Tyr Ar9 Ser Pro Glu Lys Lys A.la Thr Glu 
20 ' ' 2b ' " 30 

A.£p Glu Giv Ser Glu Gin Lys lie Pro Gl c Ala Thr Asn A.ig Arg Vsl 
sL 40 45 

Trp Glu Leu Ser Lys A-la A.sn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 
50 55 • 60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn lie Phe Leu Ser Pro 
oS "0 75 60 

Leu Ser lie Ser Thr Ala Phe Ala Met Thr Lys Leu Glv Ala Cys A.sn 
65 90 ' 95 

A.sp Thr Leu Gin Gin Leu Met Gi-j Val Phe Lvs Phe Aso Thr lie Ser 
100 105 " ' 110 

Glu Lys Thr Ser Asp Gin lie His Phe Phe Phe Ala Lys Lsu Asn Cys 
115 120 225 

Gin Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lvs Leu Val Ser A.la A.sn 
130 135 " 140 

Arg Leu Phe Gly A.sd Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Aso 
145 150 ' 155 leb 

He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lvs 
165 ' ' 170 175 

Glu Asn Ala Glu Gin Ser Arg Ala Ala He Asn Lys Tro Val Ser A.sn 
180 185 ' 150 

Lys Thr Glu Gly A.rg He Thr Asp Val He Pro Ser Glu A.la He Asn 

395 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lvs Glu Leu Phe Tyr 

225 230 235 " 240 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Sex Mec Met Tyr Gin Glu Gly 
245 250 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu G3y Thr Gin Val Leu Glu Leu 

260 265 270 

Pro Phe Lys Gly Asp Asp He Thr Net Val Leu He Leu Pro Lys Pro 
275 2S0 285 

Glu Lys Ser Leu A.le Lys Vel Glu Lys Glu Leu Thr Pro Glu Val Leu 
290 2P5 100 
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Gin Glu Trp Leu Asp GJu Leu Clu Glu Met Mec Leu Val Val Wis Met 

305 330 315 

Pro Arg Phe Arg lie Glu Asp Gly ?he Ser Leu Lvs Glu Gin Leu Gin 

325 330 ' 335 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu 0-0 
3^0 3<5 

Gly He Val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala =>he 
355 360 365 

Kis Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala 
S'^O 375 380 

Ser Thr Ala Val Val Ala Leu Gly Arg Ser Leu Asn Pro Asn Arg Val 

390 395 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe ile Arg Glu Va' Pro 
405 410 

Leu Asn Thr lie Ile Phe Met Gly Arg Val sJa Asn Pro Cys Val Lvs 
<20 425 430 



(2) INFORMP.TION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHAPACTSP.ISTICS: 
«A) LENGTH: 4 64 amino arids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID IJC: 40: 

Met Tyr Ser Asn Val Ile Gly Thr Val Thr Ser Gly Lys Arg Lys Val 
"32 -30 -25 -20 

Tyr Leu Leu Ser Leu Leu Leu lie Gly Phe Trp Aso Cys Val Thr Cvs 
~1^ -10 -5 

His Gly Ser Pro Val Asp Ile Cys Thr Ala lie Pro Arg Ser lie »ro 
1 5 10 15 

Met Asn Pro Met Cys lie Tyr Arg Ser Pro Glu Lys Lys Ala Thr Glu 

25 30 

Asp Glu Gly Ser Glu Gin Lys Ile Pro Glu Ala Thr Asn Arg Arq Val 
35 40 '45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 
^0 55 60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn lie Phe Leu Ser Pro 

'fO lb 80 

Leu Ser lie Ser Thr Ala Phe Ala Mec Thr Lys Leu Gly Ala Cys Asn 
85 90 95 

Asp Thr Leu Gin Gin Leu Mec Glu Val Phe Lys Phe Asp Thr «ter 
300 105 110 
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Glu Lys Thr Ser Asp Glu lie His ?he F'hfr ?ht A.ls Lys Leu .-.sn Cvs 
lis 120 lis 

Arq Leu 7yr Arq Lvs Alo A.sn Lvs Ser Ser Lvs Leu Val Ser .Ala Asn 
120 125 ' 140 

Arg Leu ?ht Gly Asp Lys Ser Leu Thr The A.sn Glu Thr Tyr Gin Asd 
145 ISO 155 le'o 

lie Ser Glu Leu Val 7'yr Gly Ala Lys Leu Gin ?ro Leu A.sp Phe Lvs 
1£5 ' 170 175 

Glu Asr. Als Glu Gin Ser Arg Ala Ala lie Asn Lys Trp Vel Ser Asn 
180 165 190 

Lys Thr Glu Gly Arg lie Thr A.sp Val lie Pro Ser Glu A.la He Asn 
155 200 205 

Glu Leu Thr Val Leu Vel Leu Vel Asn Thr lie Tyr Phe Lys Gly Leu 
210 215 220 

Tro Lvs Ser Lvs Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr 
225 230 235 240 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Gly 
245 250 * 255 

Lys Phe A.rg Tyr Arg Arg Val Ala Glu Gly Thr Gin Vsl Leu Glu Leu 
260 265 270 

Pro Phe Lys Gly A^p Asp He Thx Met Val Leu He Leu Pro Lys Pro 
275 2S0 285 

Glu Lys Ser Leu .Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 
290 295 300 

Gin Glu Trp Leu A.sp Glu Leu Glu Glu Kez Met Leu Val Val His Met 
305 310 315 320 

Pro Arg Phe Arg He Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 
325 330 335 

Asp Met Gly Leu Vel Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro 
340 345 350 

Gly He Val .^^la Glu Gly .Arg Asp Asp Leu Tyr Val Ser Aso .Ala Phe 

355 360 365 

His Lys Ala Phe Leu Glu Val Asn Glu Glu Glv Ser Glu Ala Ala Ala 
370 375 ' 380 

Ser Thr A.la Val Vel He Phe Pro Arg Ser Leu .Asn Pro .Asn Arg Vel 
365 390 3S5 400 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val .^-he He Arg Glu Val Pro 
405 410 415 

Leu Asn Thr He He Phe Met Gly Arg Val Ala .Asn Pro Cys Val Lys 
420 425 430 
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(2) INPORMATIOW FOR SEQ ID WO: Ali 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 64 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 

Met Tyr Ser Asn Val He Gly Thr Val Thr Ser Glv Lys Arg Lys Val 
"-"^ -30 -25 ' -20 

Tyr Leu Leu Ser Leu Leu Leu He Gly Phe Trp Asp Cys Val Thz Cvs 
"IS -10 _5 

His Gly Ser Pro Val Asp He Cys Thr Ala He Pro Arg Ser He t»ro 
1 5 10 — ■ 



15 



Met Asn Pro Met Cys He Tyr Arg Ser Pro Glu Lys Lys fij^a Thr Glu 
20 25 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg Val 
35 40 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 



60 



His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser ''-o 

"^0 75 ^80 

Leu Ser He Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys Asn 
35 90 c,s 

Asp Thr Leu Gin Gin Leu Mec Glu Val Phe Lys Phe Asp Thr He Ser 
^00. 105 110 

Glu Lys Thr Ser Asp Gin He His Phe Phe Phe Ala Lys Leu Asn Cys 
115 120 125 

Arg Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lvs Leu Val Ser Ala Asn 
130 135 ' 140 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Asp 

ISO 155 leS 

He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 
165 i-;o 175 ^ 

Glu Asn Ala Glu Gin Ser Arg Ala Ala He Asn Lys Tro Val Ser Asn 
180 185 • " 190 

Lys Thr Glu Gly Arg He Thr Asp Val He Pro Ser Glu Ala He Asn 

200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tv 

230 235 240 



100 



EP 0 568 833 A1 



10 



IS 



20 



25 



30 



35 



40 



45 



50 



Lys AJa A-.sp Gi y Glu Ser Cys S&r A.i^i Ser Her Met. Tvr Gin C^u Gl y 

250 ' 2=s 

Lys Piife Arg Tyr Arg Aro V&I Ala Glu Gly Thr Gin Val L*u Glu beti 
260 26S ' 270 

Pro Phe Lys GJ y Asp Asp lie Thr Kez Vol Leu lie Leu Pro Ly£ 
?75 2B0 265 

Glu Lyr Ser Leu Ala Lys v&l Glu Lvs Giu Leu Thr Pro Glu Vai Leu 
2&0 2S»5 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu l-'ict Men Leu Val Vsl His Met 
210 215 320 

Pro Aj:g Phe Arg lie Glu A.£p Gly Phe Ser Leu Lys Glu Gin Leu Gin 
325 3-30 335 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys L«u ^ro 
340 345 250 

Gly He Val Ala Glu Gly A.rg Asp Asp Leu Tyr Vsl Ser Asp Ala 5>he 
355 360 365 

His Lys Ala Phe Leu Glu Vsl Asn Glu Glu Gly Ser Glu AJa Ala Ala 
370 375 280 

Ser Thr Ala Val Val He Val Pro Arg Ser Leu >jn Pro Asn A.rg Va^ 
390 395 40O 

Thr Phe Lys Ala Asn A.rg Pro Phe Leu Vel Phe He Arg Glu Val Pro 
405 410 415 

Leu Asn Thr He He Phe Met Gly Arg Vsl Ala Asn Pro Cys Val Lys 
420 425 430 



(2) INFOPJ^IATION FOP. SEQ ID WO: 42: 

(i) SEQU2WCS CMARJiCTERISTICS: 

(A) LENGTH: 4 64 amino acids 

(B) TVFE: amino acid " 
ID) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(>:i) SEQUENCE DESCRIPTION: SEQ ID UO: 42: 

Met Tyr Ser Asn Val He Gly Thr Val Thr Ser Gly Lys Arg Lys Val 
■*32 -30 -25 -'^O 

Tyr Leu Leu Ser Leu Leu Leu He Gly Phe Trp A^p Cys Val Thr Cvs 
-IS -10 -5 



e Pro 
5 



His Gly Ser Pro Val Asp He Cys Thr Als He Pro Arg Sec 11 

Net Asn Pro Met Cys He Tyr Axg Ser Pro Glu Lys Lys Ala Thr Glu 
20 25 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn ^^q A-g Va ^ 
25 40 45 



55 
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Tzp Glu Leu Sex Lys Aia Asn 5er Arg Phe Ala Thr Thr ?he Tyr G n 
50 SS 60 

His Leu Ala Asp 5er Lys Asn Aso Asn Asp Asn lie ?he Leu Ser ='-o 
" 70 75 *80 

Leu Ser lie Ser Thr Ala Phe Ala Met Thr Lvs Leu Gly Ala Cys Asn 
85 90 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr lie Ser 
100 105 110 

Glu Lys Thr Ser Asp Gin lie His Phe Phe Phe Ala Lys Leu Asn Cvs 
115 120 125 

Arg Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Val Ser Ala A«n 
130 135 140 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin P<o 
145 150 155 - lio 

lie Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 
165 170 175 

Glu Asn Ala Glu Gin Ser Arg Ala Ala lie Asn Lys Trp Val Ser Asn 
160 185 190 

Lys Thr Glu Gly Arg He Thr Asp Val lie Pro Ser Glu Ala lie A«n 

195 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyc Phe Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lvs Glu Leu »he Tvr 
225 230 235 ' " 240 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Gly 
245 250 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 
260 265 270 

Pro Phe Lys Gly Asp Asp He Thr Met Val Leu He Leu Pro Lys P^-o 
275 280 285 

Glu Lys Ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 
290 295 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His Met 
305 310 

Pro Arg Phe A.rg He Giu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 
325 330 335 

Asp Met Gly Leu Val A.sp Leu Phe Ser Pro Glu Lys Ser Lys Leu P-o 
340 345 350 

Gly He Val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser A.sp Ala Phe 
355 360 365 

His Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala hXa Ala 
370 375 380 
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10 



75 



20 



25 



30 



35 



40 



45 



SO 



Ser Thr > J a Val Val « l-eu Glv >.rq Ser Leu Asr: Pre. .-.tn Arc Vs" 
385 3£.0 ' ' 39S ' ^OO 

Thr Phe Lys Asn A.rg Pro Phe Leu V=3 Phe lie Aro Glu Vel P^o 

405 410 " 

Leu Asn Thr He lie Phe Mer Gly Arg Vtl A.fln Pro Cvs Val Ly£ 

420 420 



(2) IHrOP>lATION TOP. SEQ ID WO: 43: 

(i) SSOUEWCE CHAPACTERiSTJCS: 
fA) LEWGTH: 4 64 amino acids 
(B) TVPE: amino acid 
ID) TOPCLOGy: linear 

(ii) MOLECULE TYPE: protein 

(Mi) SEQUENCE DESCRIPTION: SEQ ID HO: 43: 

Mec Tyr Ser Asn Val He Gly Thr Val Thr Ser Glv Lys Arg Lys Val 
-32 -30 -25 ■ -20 

Tyr Leu Leu Ser Leu Leu Leu He Glv Phe Tro A,£p Cys Val Thr Cvs 

-15 -10 ; " -5 

His Gly Ser Pro Val Asp He Cys Thr Ale Lys Pro Aro Aso He Pro 
1 5 10 " * 15 

Met Asn Pro Met Cys He Tyr Arg Ser Pro Glu Lvs Lys Ala Thr G^u 
20 25 ' 30 ^ 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg Val 
35 40 45 

Trp Glu Leu Ser Lys Ala Asn Ser J'jcg Phe Ala Thr Thr Phe Tyr Gin 
50 55 60 

His Leu Ala Asp Ser Lys Asn Asp Asn Aso Asn He Phe Leu Ser Pro 
65 70 ■ 75 60 

Leu Ser He Ser Thr Ala Phe Ale Met Thr Lys Leu Gly Ala Cys Asn 
55 =tO S5 

Asp Thr Leu Gin Gin Leu Mec Glu Val Phe Lys Phe Aso Thr He Ser 
100 105 ' 110 

Glu Lys Thr Ser Asp Gin He His Phe Phe Phe Ais Gin Leu Asn Cys 
115 320 125 

Arg Leu Tyr Gin Asn Ala Asn Lys Ser Ser Lys Leu Val Ser Ala ^sn 
130 135 340 

A.rg Leu Phe Gly Asp Lys Ser Leu Thr Phe .Asn Glu Thr Tyr Gin 

150 155 ' 160 

He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Aso Phe Lys 
165 no ' 175 



55 



103 



EP 0 568 833 A1 



Glu Asn Ala Glu Gin Ser Arg Ala Ala lie Asn Lya Trp Val S±i. Aan 

20C, * JQQ 

Lys Thr Glu Gly Arg lie Thr Asp Val He Pro Ser Glu Ala He As- 
1S5 200 205 

Glu Leu Thr Val I^eu Val Z-eu Val Asn Thr He Tyr Phe Lvs Gly Leu 
210 225 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tvr 
225 230 235 240 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Gly 
245 250 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 
260 265 270 

Pro Phe Lys Gly Asp Asp He Thr Met Vsl Leu He Leu Pro Lys ©-o 
275 230 285 

Glu Lys Ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 
290 295 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His Met 
310 315 320 

Pro Arg Phe Arg He Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 
325 330 335 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu ^ro 
340 345 

Gly Tie Val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 
355 360 365 

His Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala 
^''0 375 38C 

Ser Thr AJLa Val Val He Phe Pro Arg Ser Leu Asn Pro Asn Arg Val 
390 395 400 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe He Arg Glu Val p.-o 
405 410 

Leu Asn Thr He He Phe Met Gly Arg Val Ala Asn Pro Cys Val Lys 
<20 425 430 



(2) INFORMATION FOR SEQ ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 
(A» LENGTH: 4 64 amino a rids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 

Met Tyr Scr Asn Val He Gly Thr Val Thr Ser Gly Lys Arg Lys Val 
-32 -30 -25 -20 
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Tvr Leu Leu Ser Leo Leu Lsru ile Civ Pne Tro Asp Cvr- VaJ Thr Cvs 
-15 --0 ' -5. ' 

His Gly Ser Pro VsJ Asp 3 3 e Cys Thr Ala Lvs ?xc Arg Asp lie Pro 
3 £» 30 35 

Met Asn Pro Mer Cys Ile Tyr Arg Ser Pro Glu Lys Lys Ala Thr Giu 
20 25 30 

Asp Glu Gly Ser Glu Gin Lys lie Pro G3 u Ale Thr Asn Arg Arg Vel 
35 40 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Mlst Thr Thr Phe Tyr Gin 
50 S5 50 

His Leu Ale Asp Ser Lys A.sn A.sp Asn Asp Asn Ile Phe Leu Ser Pro 
65 70 7S 80 

Leu Ser lie Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys A.sn 
B3 90 ' 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Aso Thr lie Ser 
100 105 * 110 

Glu Lys Thr Ser Asp Gin Ile His Phe Phe Phe Ais Gin Leu Asn Cvs 
115 120 125 

Arg Leu Tyr Gin Asn Ala Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 
130 135 140 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin A.sp 
145 150 155 ISO 

Ile Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 
165 170 175 

Glu Asn Ala Glu . Gin Ser Arg Ala Ala lie Asn Lys Trn Val Ser Asn 
360 1S5 190 

Lys Thr Glu Gly Arg lie Thr Asp Val Ile Pro Ser Glu .Ale Ile A.sn 
195 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr Ile Tyr Phe Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tvr 

225 • 230 225 240 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser .Net Met Tyr Gin Glu Gly 
245 250 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 

260 265 270 

Pro Phe Lys Gly Asp Asp lie Thr Met Val Leu lie Leu Pro Lys Pro 
275 2S0 285 

Glu Lys Ser Leu AJ.a Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 
290 295 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Mer Leu Val Val His Met 
305 310 315 320 



105 



EP 0 568 833 A1 



Pro Arg Phe Arg lie GIu Asp Gly Phe Ser Leu Lys Glu Gin Leu G3n 
325 330 335 

Asp Met Gly Leu Val Asp Leu ?he Ser Pro Glu Lys Ser Lys Leu Pro 
340 345 350 

Gly lie Val Ala Glu Gly Arg Asp Asp Leu Tyr Vsl Ser Asp Ala Phe 
355 360 365 

Kis Lys Aaa Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala 
370 375 360 

Ser Thr Ala Val Val lie Val Pro Arg Ser Leu A.sn Pro Asn Arg Val 
385 350 395 400 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe He Arg Glu Val Pro 
405 410 415 

Leu Asn Thr lie He Phe Met Gly Arg Val Ala A.sn Pro Cys Val Lys 
420 425 430 



<2) INFOSM-J^TION TOR SEQ ID NO: 45: 

Ci) SSQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 64 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: pro^iein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 

Met Tyr Ser Asn Val lie Gly Thr Val Thr Ser Gly Lys Arg Lys Val 
-32 -30 -25 -20 

Tyr Leu Leu Ser Leu Leu Leu lie Gly Phe Trp Asp Cys Val Thr Cys 
-15 -10 -5 

His Gly Ser Pro Val Asp lie Cys Thr Ala Lys Pro Arg Asp He Pro 
1.5 10 15 

Met Asn Pro Met Cys He Tyr Arg Ser Pro Glu Lys Lys Ala Thr Glu 
20 25 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr A.sn Arg A.rg Val 
35 AO 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 
50 55 60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 
65 70 75 80 

Leu Ser He Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys Asn 
85 90 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp The He Ser 
100 105 HO 



t06 



EP 0 568 833 A1 



Glu Lys Thr Ser Asp GJn lie His ?he rhe Phe Alfe Gir. L&u Asri Cys 
32S 210 )25- 

Arg Leu Tyr Gin .-.sn A2a Am Ly£ 5er Ser Lyr Lei: Va3 s&r A.3 o A-sn 
130 liS ^ ' 240 

Arg Leu r-he Gly A.£p Lys Ser Leu Thr Phe Asn Glu 7hr Tvr Gin Asd 
3 45 2 50 .2 55 ' 2 6*0 

31e Ser G2u Leu Vtl Tyr Gly A.la Lyt Leu Gin Pro Leu Asp Phe Lys 
3c5 i"?0 17S' 

Glu A.sn A-le Glu Gin Set A.rg A.io Ale He Asn Lys Tro Val Ser A.sn 
260 265 * 2510 

Lys Thr Glu Gly A.xg lie Thr Asp Val lie Pro Ser Glu AJa lie A-sn 

195 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tvr ?he Lys Gly Leu 
220 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr 
225 230 225 240 

Lys Aj.a Asp Gly Glu Ser Cys Ser A*ia Ser Met Mer Tyr Gin Glu Gly 
24 5 250 255 

Lys Phe Arg Tyr .Arc A.rg Val Ale Glu Gly Thr Gin Val Leu Glu Leu 
260 265 " 270 

Pro Phe Lys Gly Asp Asp He Thr .Met Val Leu He Leu Pro Lvs Pro 
275 280 2S5 

Glu Lys Ser Leu AJ.a Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 
290 . 2S5 300 

Gin Glu Trp Leu Asp Glu Leu Giu Glu Hez Mer Leu Val Val His Met 
305 310 315 320 

Pro A.rg Phe Arg He Glu Asp Gly Phe Ser Leu Lvs Glu Gin Leu Gin 
225 330 335 

Asp Met Gly Leu Val A.sp Leu Phe Ser Pro Glu Lys Ser Lvs Leu Pro 
340 345 350 

Gly He Val Ala Glu Gly A.rg Asp Asp Leu Tyr Val Ser Asp Ala Phe 
355 360 265 

His Lys A.la Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala 
370 375 380 

Sex Thr Ale Val Val Ala Leu Gly Arg Ser Leu Asn Pro A.sn Arg Val 
385 290 355 400 

45 Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe He A.rg Glu Val Pro 

405 410 415 

Leu Asn Thr He He Phe Mez Gly Arg Vsl Aaa Asn Pro Cys Vel Lys 
420 425 430 



IS 
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25 



30 



35 



40 



50 



55 



(2) IWrOPKiiTIOW FOP. SEQ ID NO: 4 6: 
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(i) SEOUENCS CHARACTERISTICS: 

(A) LENGTH: 4 64 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: prorein 

txi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 6: 



Met Tyr Ser Asn Val He Gly Thr Val Thr Ser Gly Lys Arg Lys Val 
-32 -30 -25 -20 

Tyr Leu Leu Ser Leu Leu Leu He Gly Phe Trp Asp Cys Val Thr Cvs 
-IS -10 -5 ^ 

His Gly Ser Pro Val Asp He Cys Thr Ala Lys Pro Arg Asp He Pro 
^5 10 15 

Met Asn Pro Met Cys He Tyr Arg Ser Pro Glu Lys Lvs Ala Thr Glu 
20 25 " 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg Val 
35 40 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 
50 55 60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 
^5 70 75 80 

Leu Ser He Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys P^rt 
85 90 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lys Phe Asp Thr He Ser 
100 105 110 

Glu Lys Thr Ser Asp Gin He His Phe Phe Phe Ala Gin Leu Asn Cys 
lis 120 125 

Gin Leu Tyr Gin Asn Ala Asn Lys Ser Ser Lys Leu Val Ser Ala *^sn 
130 135 140 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Asp 
1"^^ 150 . 155 160 

He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 
165 170 175 

Glu Asn Ala Glu Gin Ser Arg Ala Ala He Asn Lys Trp Vel Ser Asn 
180 185 190 

Lys Thr Glu Gly Arg He Thr Asp Val He Pro Ser Glu Ala He Asn 
195 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tvr 
225 230 235 240 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Glv 
245 250 255 
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Lys Phe Arg Tyr Xrg Arg Vaj J a Glu Gly Thr Gin Vai i>ei.- Glu l^ei: 
1:60 1*65 2 70 

Pro Phe Lys G J y A::p Aso lie 7*rir Ker Vsl Lsu lie Leu =-»-o Lvs ?r- 
215 280 285 

Glu Lys Ser Leu Ala Lys Vol 31 u Lys Glu Leu Thr Pro Glu V&l Leu 
290 ' 29S 300 

Gin Glu Trp Lej Asp Glu Leu Glu Glu Met Met Leu Val Val His Met 
305 310 315 320 

Pro Arg Phe Arg lie Glu A^p Gly Phe Sex Leu Lvs Glu Gin Leu Gin 
225 330 ' 335 

Asp Met Gly Leu Vel A.sp Leu Phe Ser Pro Glu Lys Ser Lvs Leu Pro 
340 345 350 

Gly lie Val A-la Glu Gly Arg Asp Asp Leu Tyr Vsl Ser Asp Ala ?he 
355 360 565 

His Lys A^a Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala 
370 375 " 380 

Ser Thr AJ.a Val Val lie Phe Pro Arg Ser Leu Asn Pro Asn Arg Val 
3B5 390 3S5 4 00 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe lie Arg Glu Val Pro 
405 410. 415 

Leu Asn Thr He He Phe Met Gly Arg Val Ala Asn Pro Cvs Val Lvs 
420 425 430 



(2) IKrO?>lATIOH FOR SEQ ID MO: 4 7: 

(i) SEQUENCE CH.AFACTERI STI CS : 

(A) LENGTH: 4 64 .amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(>:i) SEQUENCE DESCP.I PT20N : SEQ ID NO: 47: 

Met Tyr Ser Asn Val He Gly Thr Val Thr Ser Gly Lys Arg Lys Val 

-32 -30 -25 -20 

Tyr Leu Lsu Ser Leu Leu Leu He Gly Phe Trp Asp Cys Val Thr Cvs 
-15 -10 -5 " 

His Gly Ser Pro Val Asp He Cys Thr Ala Lys Pro Arg Asp He Pro 
lb JO 15 

Met Asn Pro Met Cys He Tyr Arg Ser Pro Glu Lys Lys A.la Thr G^u 
20 :.5 30 

Asp Glu Gly Ser Glu Gin Lys He Pro Glu Ala Thr Asn Arg Arg Val 
35 <o 4 5 
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eo 



Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr phe Tyc Gin 
50 5S 60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 
65 70 •73 80 

Leu Ser He Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys Asn 
85 90 95 

Asp Thr Leu Gin Gin Leu Met Glu Val Phe Lvs Phe Asp Thr I'e S«- 
lOO 105 " no 

Glu Lys Thr Ser Asp Gin He His Phe Phe Phe Ala Gin Leu Asn Cys 
115 120 125 

Gin Leu Tyr Gin A.sn Ala Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 
130 135 140 

Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin As 
14S 150 155 le 

He Ser Glu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lys 
leS 1-70 175 

Glu Asn Ala Glu Gin Ser Arg Ala Ala He Asn Lys Trp Val Ser Asn 
180 185 ISO 

Lys Thr Glu Gly Arg He Thr Asp Val lie Pro Ser Glu Ala He Asn 
195 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr He Tyr Phe Lys Gly Leu 
210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Ty- 
225 230 235 240 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Gly 
245 250 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 
260 265 270 

Pro Phe Lys Gly Asp Asp He Thr Met Val Leu He Leu Pro Lys Pro 
2'75 280 285 

Glu Lys Ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 
290 295 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His Met 

310 315 320 

Pro Arg Phe Arg He Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Glr. 

325 330 335 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys L»u P^o 
3<0 345 350 

Gly He Val Ala Glu Gly Arg Asp A5p Leu Tyr Val Ser Asp Ala Phe 
355 360 365 

His Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala 
3*^0 375 380 



1 10 



EP 0 568 833 A1 



Ssrr Thr >.lb Vai Vsl lie rrc Arq Ser Lfe-J Asn r'co Asn Ara Vai 

3:55 ' St:. " 400 

Thr Phfe Lys Ala Asn Arg Pre* Phe Leu Vcl ?h= 21e Arg GJu Vsl Pro 

^05 430 435. 

Leu Asn Thr jle 21 e Phe Mec Gly Atg Val Ala Asr Pro Cvs V&i Lvs 

420 425 430 



(2) IMrOP>iAT30W FOR SZQ 3D HO: 48: 

(i) SEOUSNCE CaAPACT£F:I5T3CS: 

(A) LENGTH: 4 64 amine acids 

(B) TYPE: amino acid 
(D) TOP03j06Y: linear 

(ii) MOLLCULS TYPE: protein 

(>:i) SEQUENCE DESCRIPTION: SSQ ID MO: 48: 

Met Tyr Ser Asn Val He Gly Thr V*l Thr Ser Gly Lvs Arg Lvs Val 
. -32 -30 -25 -20 

Tyr Leu Leu Ser Leu Leu Leu lie Gly Phe 7ro Asc- Cys Val Thr Cys 
-35 -10 -5 

His Gly Ser Pre Val Asp lie Cys Thr Ala Lvs Pro A.rg A.sp lie Pro 
1 5 30 ' 15 

Met A.sn Pro Met Cys He Tyr Arg Ser Pro Giu Lys Lys A.la Thr Glu 
20 25 • 30 • 

.Asp Glu Gly Ser Glu Gin Lys Tie Pro Glu Ala Thr P^n A.rg Arg Val 
33 40 45 

Trp Glu Leu Ser Lys .^aa A.sn Sex Arg Phe Ala Thr Thr Phe Tyr Gin 
50 55 60 

His Leu Ala Asp Ser Lys A.sn Asp t^n Asp Asn He Phe Leu Ser Pro 
65 10 73 BO 

Leu Ser He Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys Asn 

85 90 95 

Asp Thr Leu Gin Gin Leu Net Glu Vel Phe Lys Phe A^p Thr lie Ser 
300 105 110 

Glu Lys Thr Ser Asp Gin lie Kis Phe Phe Phe Ala Gin Leu Asn Cys 
115 220 125 

Gin Leu Tyr Gin Asn Ala Asn Lys Ser Ser Lys Leu Vsl Ser Ala Asn 
130 335 140 

A»rg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Asp 
145 350 353 260 

He Ser Giu Leu Val Tyr Gly Ala Lys Leu Gin Pro Leu Asp Phe Lvs 

165 170 175 

Glu 2»^n Ala Glu Gin Ser Arg Ala Ala He Asn Lys Trp Vel 5er Asn 
360 385 350 
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Lys Thr Glu Gly Arg lie Thr Asp Val lie Pro Ser Glu Ala lie Asr. 
155 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn Thr lie Tyr Phe Lys Gly L-u 
210 215 220 

Trp Lys Ser Lys Phe Ser ?rc Glu Asn Thr Arg Lvs Glu Leu Phe Tv- 
225 230 235 " 2A0 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Mec Mec Tvr Gin Glu Gly 
245 250 ' 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 
260 265 270 

Pro Phe Lys Gly Asp Asp lie Thr Met Val Leu He Leu Pro Lys Pro 
275 2S0 285 

Glu Lys Ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 
290 295 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val H< s Met 

310 315 " 320 

Pro Arg Phe Arg He Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gin 
325 330 335 

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys L«u Pro 
340 345 350 

Gly He Val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 
35S 360 365 

His Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala 
370 375 380 

Ser Thr Ala Val Val Ala Leu Gly Arg Ser Leu Asn Pro Asn Arg Val 

390 395 400 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe He Arg Glu Val Pro 
405 410 415 

Leu Asn Thr He He Phe Met Gly Arg Val Ala Asn Pro Cys Val Lys 
420 425 430 
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10 



15 



20 



25 



3D 



35 



(2) D.'FORIIAT] OW TOR SZQ IH I4Q: 4 & : 

U) £EOUS:»C£ CHt.;ACTEP.I£T2C5: 
LENGTH: 24 bfess- pairs 
(E) TVFE: nucleic aci.d 

(C) STF^JODSDWESS: sinqle 

(D) TOPOLOGY: line&r 

(ii) MOLECULE TYPE: DWA (genorrac) 



(>:i) SEQUEWCE DESCRIPTION: SEQ ID NO: <S 

GTTTAGCGAC CGCGGAGCAJ*. TC AC 

(2) INFOPJ-l^TION FOR SEQ ID WO: SO: 

ti) SEQUENCE CHARACTERI ST J CS : 
(A) LENGTH:. 33 base pairs 
(3) TYPE: nucleic acid 

(C) £TRi>>IDEDN£SS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DMA (genomic) 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50: 

GGG6TTTAGC GACCGCGaSiA AAATCACi-AC AGC 

(2) IKFORMP.TION FOR SEQ ID NO: 51: 

(i) SEQUENCE CH-ARACTZRISTICS: 
(AJ LENGTH: 30 bese pairs 
(E) TYPE: nucleic acid 
<C) STPAJvDEDNESS: singl- 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(Xi) SEQUENCE DESCRIPTION: SEQ ID WO: 51: 
TAGCGAACGG CCGAa^^.GCCA CAACAGCGGT 
^0 (2) INFORK^.TION FOR SEQ ID NO: 52: 

(i) SEQUENCE CHA.RACTEP.I STICS : 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 
iC) STR.2»JJDEDN£SS: single 

45 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA Igenomic) 

50 (>:i) SEQUENCE DESCRIPTION: SSQ ID NO: 52: 

CAGCGGTACT GCCAGCTGCT TC 
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(2) INrORMATIOM TOR SZQ ZD 110: S3: 

(il SEQUENCE CKAPACTEP.ISTICS; 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 
tC> ST?V^DEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(>:i) SEQUENCE DESCRIPTION: SEQ ID NO: 
ACGGCCAGCA ATCGGAACAG CGGTACT 
(2) IWrORM.aTION FOR SEQ ID NO: 54: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 base oairs 

(B) TYPE: nucleic acid 

(C) STRANDEDHESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



ixi) SEQUENCE DESCRIPTION: SEQ ID NO: 
AATCACAACA AAGGTACTTG CAG 
(2) INFORMATION FOR SEQ ID NO: 55: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE; nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5 
GTTTAGCGAA CGCGGA.2\TAA TCACAACAGC 
(2) INFORMATION FOR SEQ ID NO: 56: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(>:i) SEQUENCE DESCRIPTION: SEQ I D ?40 : S 



I 14 



EP 0 568 833 A1 



GTT7*ACCGAA CGCCGACCAA TCAC; .ACAC 

(2) IHrORM2..T:OK FOR SSO IT: KO: ^.7: 

li) SSQVZHCZ CHA.rACT£r.3 5.T3C5: 
(A) LEWGTK: 20 base p-oirs 
<B) TYPE: nucleic bcXd 
(C) £TFi^JJDEDWE:£S: single 
ID) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DWA i9enojrdc) 



(>:i) SEQUENCE DESCRIPTION: 5E0 ID NO: 57 
GTTTAGCG>.2». CGCGG^^.T-^.i^-A TCAC^^J^CAGC 
(2) INrORl-l^TJON FOR SEQ ID NO: 56: 

ii) SEQUENCE CH^.FACTERISTiCS: 

(A) LENGTH: 30 b&se pairs 

(B) TYPE; nucleic acid 

(C) STR.aj*DEDNESS : single 
ID) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DWA (genomic) 



(>:i) SEQUENCE DESCP.IPTION : SSQ ID UO: 58: 

GTTTAGCGAA CGCG5CCAA.«V TCAC.A.2^CAGC 

(2) DEFORMATION FOR SEQ ID NO: 59: 

(i) SEQUEJ^ICE CMAP-ACTERISTICS: 
I A) LENGTH: 2 9 base pairs 
{B) TYPE: nucleic acid 

(C) STPANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE. TYPE: DNA (genoraic) 



<>:i) SEQUENCE DESCRIPTION: SSQ ID NO: 59: 

GTTTAGCGA.^ CGCGGAACA.i\ TCACAi^CAG 

(2) INFORK-kTION FOR SEQ 3D NO: 60: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LEJ-JGTH: 30 base pairs 
(E) TYPE: nucleic acid 

(C) STPAJ'JDEDWESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(>:i) SEQUENCE DESCRIPTION: SSQ ID NO: 60: 
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TAGCGfiJKCGG CCPATAGZCA C/.ACAGCGGT 

(2) lUrORM/^.TIOW FOR SEQ ID NO: 61: 

ti) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 30 base pairs 
IB) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DHA (genomic) 



(Xi) SEQUENCE DESCRIPTION: SSQ ID NO: 

TAGCGAACGG CCAAGAGCCA' CAACAGCGGT 

(2) INFORMATION FOR SEQ ID NO: 62: 

(i) SEQUENCE CHARACTERISTICS: 
<A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRAJ'JDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DWA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 
TAGCGAACGG CCAAGACCCA CZ^ACAGCGG 
(2) INFOPJ^TION FOR SEQ ID WO: 63: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single' 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SSQ ID NO: 63 
GTTTAGCGAA CGGGGAACAG CCACAACAGC GGTA 
(2) INFORMATION FOR SSQ ID NO: 64: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 base pairs 

(B) TYPE: nucleic acid 

(C) STRAJ>JDEDM£S5: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
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ZZOVZMCZ DZSCP.J PTIO)} : SZQ II* WO: £ 
GTTTAGCGAA CGGGG---2^>-->. oCAC.-.-.CAGC GGTA 
S ClM 2KrOF>lAriON FOP. SEj ID UC : 65: 

(i) SEnUEWCE CnAR^^.CTERiSTiCS: 

(A) LENGTH: 30 basse pairs 

(B) TYPE: nucleic acid 

(C) STPJiJ-'DEDIJESS: single 
70 itf) T0P01,OGV: linfeer 

(ii) MOLECULE TYPE: DWA (genomic) 



IS (>:i) SEOUEMCE DESCRIPTION: SEQ ID NO: 6S 

GTTTAGCGA>. CGCGGX^^.G^. TCAC^^-^^CAGC 
(2) INFORM^^.TIOW FOR SEQ ID NO: 66: 

20 (i) SEQUEKCE CH^^.FACTEF:! STICS : 

(A) LENGTH: 34 base pairs 

(B) TYPE: nucleic acid 

(C) STP-i-J^DEDNESS: single 

(D) TOPOLOGY: linear 

25 (ii) MOLECULE TYPE: DJvA (genoirdc) 



(xi) SEQUEKCE DESCRIPTION: SEQ ID NO: 66 

30 GTTTAGCGAA CGCGGATAAG CCACAACAGC GGTA 

(2) IWrOP>L2:.TION EC?. SEQ ID WO: 67: 

(i) SEQUE2JCE CHAPACTERISTI CS: 
(A) LENGTH: 33 base pairs 
35 (S) TYPE: nucleic acid 

(C) STPANDEDNE5S: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DKh (genomic) 

40 

(xi) SEQUENCE DESCRIPTION: SEQ ID WO: 57 
GTTTAGCGAA CGCGGCCAA.G CCACAACAGC GGT 
45 (2) INFOPJ^.TION FOR SEQ ID NO: 6B: 

(i) SEQUENCE CHA.PACTERISTl'cS : 

(A) LENGTH: 33 base pairs 

(B) Ti'PE: nucleic acid 

(C) STFiJyiDEDWESS: single 
SO (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DMA (genomic) 
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(xi) SEOUEIJCE DSSCRIPTIOM: ESQ ID NO 
GTTTAGCGAP. CGCGGCCAAA GCACAACCGA GGT 
(2) INFORMATION FOR SEQ ID NO: 69: 

(i> SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNE5S: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO 

GAAAGTCACC CTCTCGGGGT T7AGCG.2^JE\C 

(2) INFORMATION FOR SEQ ID NO: 70: 

(i) SEQUENCE CHARACTERISTICS: 
(A| LENGTH: 32 base pairs 
(&) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO 
TTGAAAGTCA CCCTCCTCGG GTTTAGCGAA CG 



(2) INFORMi^TION FOR SEQ ID NO: 71: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 
tT<3AAAGTCA CCCGTCGACG GTTTAGCGAA CG * ' * 
(2) INFORMATION FOR SEQ ID NO: 72: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
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(xi) SEOUEWCE D=:SC=l?TIO)J: SSQ ID KO: 

CGGCtGTTCA GTTGGGCi^J'A GiJ^.G.J^»2..G 

(2) IwrORKLt.riOW TOP. SEO Iti MO: 72: 

SEOUEUCE CK^PACTEFtlSTICS: 
(AJ LENGTH: 30 base psirs 

(B) TYPE: nucleic acid 

(C) STRANDEDWES5: single 

(D) TOPOLOGV: linear 

(ii) MOLECULE TYPE: DNA Igenomic) 



(i) 

70 



(>:il SEQUENCE DESCP.I PTI OW : SZQ ID HO: 1 
GGATTTGTTG GCGTTTTGAT AG.3^GTCGGCA 
(2) INFOP^SATION FOR SEQ ID NO: lAi 

20 

(i) SEOU£)>ICE CRii.PACTEP.ISTICS: 
(A) LEK»GTH: 19 base pairs 
(5) TYPE: nucleic acid 

(C) STPANDEDNESS: single 

(D) TOPOLOGY: linear 

25 

Hi) MOLECULE TYPE: DNA (genomic) 



•30 



35 



40 



(>:i) SEQUENCE DESCRIPTION: SEQ ID KO: 74 
GATAGAGTTG GCAGTTCA.G 

(2) IMFOPJ-i;».TION FOR SEQ ID NO: 75: 

(i ) SEQUENCE CHAPACTERI STI CS : 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STPAJ^DEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DKA (genomic) 



(xi) SEQUEHCE DESCRIPTION: SEQ ID NO: 75: 

GGTGGCCTCC AGGATCTTCT G 

(2) INF0PKa.TIOW FOR SEQ ID NO: 76: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 39 has 6 pairs 
50 (B) TYPE: nucleic acid 

(C) STRAJvDEDHESS: sinole 

(D) TOPOLOGY: linear 
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(ii) MOLECULE 7V?Z: DMA (genomic) 



(>:i) SEQUENCE DESCRIPTION: SEQ ID NO; 76: 
GGG^^.TTCATG GGAATGGATC GTGGGATTGC TGTGCAGAT 
(2) 2Kro?wMATION FOR SEQ ID NO: 77: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STR^NDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SSQ ID NO: 77: 
GTTGGCTTTT TGATAGA6TC G 
(2) INFORMATION FOR SEQ ID NO: 78: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ :D NO: 78: 
TTTGTTGGCG TTTCGATAGA G 
(2) INFORMATION FOR SEQ ID NO: 79: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STWiJ^DEDNSSS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:" 79: 
TTTGTTGGCT TGTCGATAGA G 
(2) INFORMATION FOR SEQ ID NO: 80: 

(i> SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY; linear 
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75 



20 



(ii ) MOLECULE TYPE: Dl!>. (c;erion>ic) 

Cxi) SEQUEWCE DESCRI PTI OJ-J : SEQ 3D NO: 80: 
TACiTGGCCG PJkGCTTZCTM ATC?-,!' 2 5 

(2) IK'FOP^IATJOW FOR SEQ ll> WO: Bl : 

(i) SEQUENCE CH^.RA.CTERl STI CS : 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 
<C) STPAJJDEDNESS : single 
(D) TOPOLOGY: linear 

(ii) hJOLECULE TYPE: DMA (genomic) 

i>:i) SEQUENCE DESCRIPTION: SEQ ID NO: 81: 
CAAAGAATAA GATCTTATTA CTTA-ACACA. 29 



25 Claims 

1. A human antithrombin III (AT III) mutant obtained by subjectrng human AT III to mutation, which has 
human AT III amino acid sequence described below except that an amino acid{s) mutates Into another 
amino acid(s) at a region(s) selected from the group consisting of the 11- to l4-positions, the 41- to 47- 
30 positions, the 125- to 1 33-positions and the 3B4- to 398-posltions: 



35 
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50 
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human AT TTT amino aniH Q AqiiPnoo 



Met Tyr Ser Asn Val He 01 y Thr Val Tbr Ser Gly Lys Arg Lys Val 

-32 -30 -25 -20 

Tyr Leu Leu Ser Leu Leu Leu lie Gly Phe Trp Asp Cys Val Thr Cys 

-15 -10 -5 

His Gly Ser Pro Val Asp lie Cys Thr Ala Lys Pro Are Asp He Pro 

15 10 15 

Met Asn Pro Met Cys. He Tyr Arg Ser Pro Glu Lys Lys Ala Thr Glu 

20 25 30 

Asp Glu Gly Ser Glu Gin Lys lie Pro Glu Ala. Thr Asn Arg Arg Val 

35 40 45 

Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr Gin 

50 55 60 

His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn He Phe Leu Ser Pro 
65 70 75 80 

Leu Ser !Ie Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys Asn 
85 90 95 
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Asp Thr Leu Gin Gin Leu Mel Glu Val Phe Lys Phe Asp Thr lie Ser 

100 3 05 110 

Glu Lys Thr Scr Asp Gin lie His Phe Phe Phe Ala Lys Leu Asn Cys 

115 120 125 

Atz Leu Tyr Arg Lys Ala Asn Lys Ser Ser Lys Leu Val Ser Ala Asn 

130 335 340 

Arg Leu Phe Cly Asp Lys Ser Leu Thr Phe Asn Glu Thr Tyr Gin Asp 



145 



150 



11 



150 



lie Ser Glu Leu Val Tyr 01 y Ala Lys Leu Gin Pro Leu Asp Phe Lys 

165 170 375 

Glu Asn Ala Glu Gin Ser Arg Ala Ala He Asn Lys Trp Val Ser Asn 

180 185 190 

Lys Thr Glu Gly Arg lie Thr Asp Val lie Pro Ser Glu Ala lie Asn 

195 200 205 

Glu Leu Thr Val Leu Val Leu Val Asn. Thr lie Tyr Phe Lys Gly Leu 

210 215 220 

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr 
225 230 235 240 

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Met Met Tyr Gin Glu Gly 

245 250 255 

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin Val Leu Glu Leu 

260 265 270 

Pro Phe Lys Gly Asp Asp lie Thr Met Val Leu lie Leu Pro Lys Pro 

275 280 285 

Glu Lys Ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu 

290 295 , 300 

Gin Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His Met 
305 310 315 320 

Pro Arg Phe Arg He Glu Asp Gly Phe Ser Leu Lys Glu Cln Leu Gin 
325 330 335 
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75 



20 



25 



30 
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Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Lsu Pro 

340 345 350 

Gly He Val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe 

355 360 365 

His Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ma 

370 375 380 

Ser Thr Ala Val Val He Ala Gly Arg Ser Leu Asn Pro Asn Arg Val 
385 390 395 400 

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe He Arg Glu Val Pro 

405 410 415 

Leu Asn Thr lie He Phe Met Gly Arg Val Ala Asn Pro Cys Val Lys 
420 425 430 



The human AT 111 nnutant as claimed in Claim 1 . wherein said another amino acid(s) is selected from 
the group consisting of Ala. Gly. Trp. Pro. Leu. Vai. Phe. Tyr. lie. Glu. Ser. Gin, Asn and Arg. 

The human AT III mutant as claimed in Claim 1 . which has human AT til amino acid sequence except 
that an amino acid(s) mutates into another amino acid(s) at the 384- to 398-positions and that an amino 
acid(s) mutates into another amino acid(s) at a region(s) selected from the group consisting of the II- 
to 14-positlons, the 41- to 47-positions and the 125- to 133-posilions. 

The human AT III mutant as claimed in Claim 1. which has human AT III amino acid sequence except 
that an amino acid(s) mutates into another amino acid(s) at the 384- to 398-positions and that an amino 
acid(s) mutates into another amino acid(s) at a region(s) selected from the group consisting of the 11- 
to 14-positions and the 41* to 47-posltions. 

The human AT III mutant as claimed in Claim 1 , which has human AT 111 amino acid sequence except 
that an amino acid(s) mutates into another amino acid(s) at the 384- to 398-positions and that an amino 
acid(s) mutates into another amino acid(s) at a region(s) selected from the group consisting of the 11- 
to 14-positlons and the 125- to 1 33-posttions. 



6. The human AT 111 mutant as claimed in Claim 1 , which has human AT III amino acid sequence except 
, , , that an amino acid(s) mutates into another amino acid(s) at the 384- to 398-positions and that an amino 

acid(s) mutatesJnto another amino acid(s) at a region(s) selected from the group consisting of the 41- 
to 47-positions and the 125- to 1 33-positions. 

45 

7. The human AT III mutant as claimed in Claim 1 . which has human AT lit amino acid sequence except 
that an amino acid{s) mutates into another amino acid(s) at the 11- to 14-positions and that an amino 
acid(s) mutates into another amino acid(s) at the 384-to 39B-positions. 

50 8. The human AT HI mutant as claimed in Claim i , which has human AT III amino acid sequence except 
that an amino acid(s) mutates into another amino acid(s) at the 41- to 47-positions and that an amino 
acrd(s) mutates into another amino acid(s) at the 384-to 3g8-positions. 

9. The human AT III mutant as clain^ed in Claim 1 , v/hich has human AT III amino acid sequence except 
55 lhat an arnino cjcid(3) niulaloi; inlu uiiulhei ufniiio acid(s) at the 125- to 133-posilions and thai an amino 

acid<s) mutates inio another aintrio acid(s) at II lo 384-lo 398-posi lions. 
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10. The human AT III mutant as claimed in Claim i, which has human AT III amino acid sequence except 
thai an amino acid(s) mutates into another amino acid(s) at the 384- to 398-posi lions. 

11. The human AT Ml muian! as claifiied in Claim i. which has human AT III amino acid sequence eKcepI 
5 thai an amino acid(s) al the 384> to 39S-posilions mutates into anolliei amino acid(s) selected from tlie 

group consisting of Ala, Pro. Leu. Val. Gly. Arg. Glu and Phe and thai an amino acid(s) may mutate into 
another amino acid(s) al a region(s) selected from the group consisting ol the 11- to 14-posiiions. the 
41 -to 47-positions and the 125- to i 33-positrons. 

JO 12. The human AT III mutant as claimed in Claim 1, which has human AT III amino acid sequence except 
that an amino acid(s) at the 390- to 392-positions mutates into another amino acid(s) selected from the 
group consisting of Ala, Pro. Leu, Val and Phe and that an amino acid(s) may mutate into another 
amino acid(s) at a region(s) selected from the group consisting of the il - to l4-positions. the 41- to 47- 
positions and the 125* to 133-positions. 

75 

13. The human AT 111 mutant as claimed in Claim 1, which has human AT III amino acid sequence except 
that Gly at the 392-position mutates into Pro and that an amino acid{s) may mutate into another amino 
acid(s) at a region(s) selected from the group consisting of the 11- to 14-positions, the 41- to 47- 
f)ositions and the 125- to 1 33-positions. 

20 

14. The human AT HI mutant as claimed in Claim 1, which has human AT 111 amino acid sequence except 
that a mutation selected from the group consisting of a mutation of lie at the 390- position into Ala, a 
mutation of Ala at the 391- position into Phe, Val or Leu and a mutation of Gly at the 392-position into 
Pro is present and that an amino acid(s) may mutate into another amino acid(s) at a region{s) selected 

25 from the group consisting of the 11- to 14-positions. the 41 -to 47-positions and the 125- to 1 33- 
positions. 

15. The human AT 111 mutant as claimed in Claim 1, which has human AT III amino acid sequence except 
that a mutation selected from the group consisting of a mutation of Ala at the 384- position into Gly, a 

30 mutation of Ala at the 387- position into Phe, a mutation of Val at the 389-position into Pro. a mutation 
of Pro at the 397- position into Arg and a mutation of Asn at the 398-position into Glu or Alg is present 
and that an amino acid(s) may mutate into another amino acid(s) at a region(s) selected from the group 
consisting of the 11- to 14-positions. the 41 -to 47-positions and the 125- to 1 33-positions. 

35 16. The human AT III mutant as claimed in Claim 1. which has human AT 111 amino acid sequence except 
that a mutation selected from the group consisting of a mutation of Lys at the 11- position into lie. a 
mutation of Asp at the 14- position into Ser is present and that an amino acid(s) may mutate into 
another amino acid(s) al a region(s) selected from the group consisting of the 41- to 47-positions, the 
125-to 1 33-positions and the 384- to 398-positions. 

40 

17. The human AT III mutant as claimed in Claim 1, which has human AT 111 amino acid sequence except 
that a mutation selected from the group consisting of a mutation of Lys at the 11- position into lie and a 
mutation of Asp al the 14- position into Ser. and. another mutation selected from the group consisting 
of a mutation of lie at the 390- position into Ala. a mutation of Ala at the 391- position into Phe. Val or 

45 Leu and a mutation of Gly al the 392-position into Pro are present, and that an amino acid(s) may 

mutate into another amino acid(s) at a region(s) selected from the group consisting of the 41- to 47- 
posilions and the 125- to 133-positions- 

18. The human AT 111 mutant as claimed in Claim 1, which has human AT III amino acid sequence except 
50 that a mutation selected from the group consisting of a mutation of Lys ai the 125- position into Gin. a 

mutation of Arg at the 129- position into Gin. a mutation of Arg at the l32-posrtion into Gin and a 
mutation of Lys al the 133- position into Asn or Gin is present and that an amino acid(s) may mutate 
into another amino acid(s) at a region(s) selected from the group consisting of the 11- to 14-positions. 
the 41 -to 47-positions and the 384- to 398-positlons. 
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19. The human AT III mutant as claimed in Claim 1, which has human AT III amino acid sequence except 
that a mutation selected from the group consisting of a mutation of Lys al the 125- position into Gin, a 
mutation of Arg at the 129- position into Gin, a mutation of Arg at the 132-position into Gin and a 
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mutation of Lys at the 133- position into Asn or Gin. and, another mutation selected from the group 
consisting of a mutation of lie at the 390- position into Ala. a mutation ot Ala at the 391- position into 
Phe. Val or Leu and a mutation of Gly at the 392-position into Pro are present, and that an amino acid- 
(s) may mutate into another amino acid(5) at a region(s) selected from the group consisting of the 11- 
5 lo 14-posilions and Ihe 41- to 47-posilions. 

20. The human AT 111 mutant as claimed in Claim 1. which has human AT HI amino acid sequence except 
that Gly at the 392-position mutates into Pro. 

10 21. The human AT III mutant as claimed in Claim 1, which has human AT III amino acid sequence except 
that Ala-Gly at the 391- to 392-positions mutates into Phe-Pro. 

22. The human AT III mutant as claimed in Claim 1, which has human AT 111 amino acid sequence except 
that He-Ala at the 390- to 391 -positions mutates into Ala-Leu. 

75 

23. The human AT III mutant as claimed in Claim 1, which has human AT III amino acid sequence except 
that Lys at the 125-position mutates into Gin and Ala-Gly at the 391- to 392-positions mutates into Phe- 
Pro. 

20 24. The human AT III mutant as claimed in Claim 1, which has human AT III amino acid sequence except 
that Arg-Lys at the 132- to 1 33-positions mutates into GIn-Asn and He-Ala at the 390- to 391 -positions 
mutates into Ala-Leu. 

25. The human AT III mutant as claimed in Claim 1. which has human AT III amino acid sequence except 
25 that Arg-Lys at the 132- to 1 33-positions mutates into GIn-Asn and Ala-Gly at the 391- to 392-positions 

mutates into Phe-Pro. 

26. The human AT III mutant as claimed in Claim 1. which has human AT 111 amino acid sequence except 
that Lys at the 133-posilion mutates into Asn and Ala-Gly at the 391- lo 392-positions mutates into Phe- 

30 Pro. 

27- A DNA coding for the human AT 111 mutant as claimed in Claim 1 . 

28. An expressible vector which has a DNA containing part or the whole of the DNA sequence coding for 
35 the human AT III mutant as claimed in Claim 1 . 

29. A transformant which is obtained by subjecting host cells to transformation with the expressible vector 
as claimed in Claim 28. 

40 30. The transformant as claimed in Claim 29, wherein the host cells are Escherichia coli or animal cells. 

31. A method for producing a human AT HI mutant which comprises incubating the transformant as claimed 
• In Claim 30 and recovering the human AT III mutant produced by the transfomnant from the culture. 

45 32. A drug composition for thrombotic disorders which contains the human AT III mutant as claimed in 
Claim 1 and pharmaceutically acceptable carriers. 

33. A use of the human AT III mutant as claimed in Claim 1 lor the making of a medicament for treating 
thrombotic disorders. 

50 
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